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Water and Power

United States

Environmental Protection Agency
Region IX SUBJECT: NSR 2%
215 Fremont Street

San Francisco, california 94106

Attention: Mr. David P. Howekamp, Director Air Management Division

Dear Mr. Howekamp:

Enclosed please find one copy of the air emission test report
prepared by Ecoserve, Inc., for McClure Generating Unit No. 2 from
data collected on September 28, 1990. -

The test results for the CO emission level indicated that two
of the three sample runs were apparently out of compliance.
Elements which may have contributed to these test results were:

Run #1: The water injection was apparently at a level of 50
gpm and the CO was measured at 0.091 lbs./MMBTU.

Run #2: The water injection was set at a level of 44 .8 gpm
and the CO was measured to be in compliance.

Run #3: The water injection was apparently at a level of 44.8
gpm and the CO was measured at 0.074 1bs./MMBTU which
isn’t consistent with any previous test results on
this unit.

As demonstrated in the emissions test performed in June 1987,
this unit requires water injection levels between 40 and 44 gpm for
distillate fuel. While normal practice is to operate the unit as
described in the procedures set forth in our letter to the EPA dated
July 10, 1987, it is unknown at this time why the operating system
was set at approximately 50 gpm during the test. Listed below is a
summary of the results.

Summary of results from the attached Ecoserve, Inc. report:

11:01-11:30 11:46-12:26 12:51-13:31

Run 1 Run 2 Run 3 Compliance

CO lbs/MMBTU .091 .044 .074 .05
NOx lbs/MMBTU .132 .158 .158 .23
Water Injection: Time Rate GPM

10:10 50.28

11:30 50.20

13:05 44 .47

14:25 44,47
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The District proposes the following implementation plan and
schedule to address the issue:

A. proceed to rerun the NOx and CO emissions tests required by

the above referenced permit for McClure Generating Unit No.

2. This testing will be performed with the normal operating
procedures to the water injection equipment to meet the water
and fuel parameters as presented in the Performance Test
Report of 1987, and to log the water injection rate and the
fuel flow rate on thirty-minute intervals while operating in
this mode. This testing will be scheduled to be performed in

February of 1991.

B. Continue to investigate long~-term solutions to return the unit
to fully automatic operation as per our letter to the EPA
dated July 10, 1987. The District has implemented several

mitigation measures, including extensive review by the
manufacturer and completing a combustion inspection on the
unit in March of 1990. The District will obtain the services
of a consultant to evaluate the situation and make
recommendations to resolve the issue. It is anticipated that
these services will be obtained by the District in the first

quarter of 1991.

1f there are any gquestions concerning this matter, please feel
free to contact this office at (209) 578-2516.

Sincerely,

MODESTO IRRIGATION DISTRICT

GES/kse GREGO . SALYER
Enclosure Senior Electrical ngineer

cc: Chief Stationary Source Control Division
california Air Resources Board

Vﬁark Boese
Stanislaus County
Air Pollution Control District
1716 Morgan Road
Modesto, CA 95351

v. Bradford

R. Hamilton
M. Kreamer
C. Mayer

S. Tacke
File
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690-A Garcia Avenue
Pittsburg, CA 94565
(415) 439-5766

, Inc.

FAX: (415) 439-7512
ENVIRONMENTAL SERVICES

DETERMINATION OF POLYCYLIC AROMATIC HYDROCARBONS,
FORMALDEHYDE, CO,AND NOX EMISSIONS
FROM TURBINE UNIT #2
AT THE MODESTO IRRIGATION DISTRICT
MCCLURE ROAD GENERATION STATION
MODESTO, CALIFORNIA

November 28, 1990

Prepared for:

Mr. BPENCER TACKE
Modesto Irrigation District
1231 Eleventh ST.
P.O. BOX 4060
Modesto, California 95352

Report #: 1425
Prepared By:
' &técf '
David LeBarron
Approved By:
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INTRODUCTION
A Gas Turbine was tested to determine its enissions of toxic air
contaminants. Ecoserve, Inc. performed the tests on Unit #2

located at the Modesto Irrigation District, McClure Road
Generating Station Modesto, california. The tests were conducted
for Modesto Irrigation District from September 26 to 28, 1990 to
provide emissions inventory data for compliance with california
AB 2588. The Ecoserve team included David LeBarron, Mike Dials
and George Wilton, and the tests were observed and coordinated by
Spencer Tacke of M.I.D.

The emissions of polycyclic aromatic hydrocarbons (PAH) ,
formaldehyde, CO, and NOx were measured from the turbine exhaust
stack when the unit was fired on Distillate #2. The emissions of
Formaldehyde were also measured when the. unit was fired on
Natural Gas. Triplicate runs of each test method were performed.
A summary of the test methods employed during the sampling
program is listed below.

Parameter Test Methods
PAH's CARB-Method-429
Formaldehyde CARB-Method-430
CO and NOx CARB-Method-1-100
-EPA-Method-20

Table 1.: Test Methods used at Modesto Irrigation District

The sampling and analysis methods, data, calculations and results
are presented in this report. A written summary of the results
and an explanation of any sampling or analysis problems can be
found in ,the Discussion of Results. The Summary of Results
presents in tabular form the stack gas conditions and the
emission rates of the toxic compounds. The sampling and analysis
methods are described -in the Test Methods section, which also
ipcludes the calculation procedures. The field data sheets,

laboratory results and calibration data are all included in the
Appendices.
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DISCUSSION OF RESULTS
The results have been summarized and presented in the tables that
follow in the Summary of Results section. The Formaldehyde

emission results are presented on a single page for each of the
fuels, and the PAH's and Constant Monitoring results are
presented on a separate pages.

The PAH sampling runs were performed without any sampling from
pPort “D". This port was blocked by the scaffolding. The
volumetric flow rates were measured using all ports and traverse
points while the turbine was fired on Natural Gas and Distillate
#2. These measurements are used to calculate the emission rates
of Formaldehyde, CO, and NOX.

Calculation of Results:

All results wvere calculated without correction for blanks. The

field blank results have been provided for comparison. Any
result that was below the analytical detection limit has been
reported as "less than" a certain value. These "less than"

results represent the calculated concentration and emission rate
detection limits for each compound for that test run.

Process Data:

process data was recorded by M.I.D. personnel and is included in

Appendix C. of this report. Process fuel consumption was
measured by M.I.D. personnel, and the data is included in
Appendix C. of this report. Fuel samples were taken for

laboratory analysis of composition, EPA "f" factor, Metals, Gross
Alpha scan, and Radionuclides Ra226 and Ra228. The results of
these analysis are presented in Appendix A.

PAH Emissiong Testing:

The PAH results are presented in Table 5. The field blank
contained a detectable amount of Naphthalene. All the other

gc;mpounds were reported as below the detection 1limit for the
ank.

All .three PAH runs were within the 90% to 110% isokinetic
sampling specification. Naphthalene and Phenanthrene were the

t;ri\ly compounds with concentrations greater than the detection
mit
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ormaldehyde sS s Testing:

The formaldehyde results are presented in Tables 2 and 3. The
sampling system was modified to included the following: A six
foot quartz glass probe inserted into Port ncY, The use of the
quartz glass was required to resist the high duct temperatures
and duct velocities. The probe was then connected a ground glass
warner fitting on one end of a virgin Teflon sampling line. The
other end of the sampling line was connected to the impinger
train charged with DNPH.

The first Natural Gas sampling run of Formaldehyde was higher
than the second and third runs. The second and third runs had
similar concentrations. Therefore, the first run may have been
contaminated during the lengthy leak check, and is disregarded in
the average emission rate of 0.138 1lb\hr. )

The first Distillate #2 sampling run of Formaldehyde was higher
than the second and third runs. The second and third runs had
similar concentrations. Therefore, the first run may have been
contaminated during the lengthy leak check, and is disregarded in
the average emission rate of 0.074 lb\hr. :

The blanks for both sets of Formaldehydes were well below the
concentrations observed in the samples.

Constant Monitoring Emissions Testing

The results from the constant Monitoring testing are presented
in Table 4.

The concentrations of NOx and CO were measured at those points
in the duct that had the lowest concentrations of Oxygen. These
points were determined to be the following: port “cC" at points 2
through 5, and port wG" at points 2 through 5. puring the
sampling run each point was neasured for 5 minutes for a total
sampling time of forty minutes. The sampling run started at port
wg", point 5, and then concluded at port “c", point 2. This
method is sited from 40CFR60, Appendix A, Method 20.
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TABLE 2

SUMMARY OF RESULTS
FORMALDEHYDE TESTING
CONCENTRATION AND EMISSION DATA

CLIENT: MODESTO IRRIGATION DISTRICT
UNIT: TURBINE UNIT #2: Natural Gas

TEST DATES: SEPTEMBER 26, 1990

RUN: 1 2 C3
PROCESS CONDITIONS
Volume Flow Rate
(ACFM) : 1,475,900
(SDCFM) : 528,900
FORMALDEHYDE EMISSIONS
Laboratory result
( ng ) : 0.058 0.00106 0.00104
Concentration :
( ppm v\v dry ) : 3.09 0.055 0.055
Emission Rate :
( 1b/hr ) : 7.77 0.138 0.137
Blank (mg) (1) : 0.0006

1. The field blank was procured immediately following the
third sampling run.
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TABLE 3

SUMMARY OF RESULTS

FORMALDEHYDE

CONCENTRATION AND EMISSION DATA

CLIENT: MODESTO IRRIGATION DISTRICT

UNIT: TURBINE UNIT #2: Distillate #2

TEST DATES: SEPTEMBER 26, 1990

RUN: 1 2 T3

PROCESS CONDITIONS
Volume Flow Rate

(ACFM) : 1,048,200
(SDCFM) : 363,600
FORMALDEHYDE EMISSIONS
Laboratory result
( mg ) : 0.0139 0.000716 0.00092
Concentration :
( ppm v\v dry ) : 0.727 0.038 0.048
Emission Rate :
( 1b/hr ) H 1.2% 0.065 0.083

Blank (mg) (1)

0.0010

1. The field blank was procured immediately following the
third sampling run.
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TABLE 4

BUMMARY OF RESULTS

GASEOUS EMISSIONS COMPLIANCE TESTING

CLIENT: MODESTO IRRIGATION DISTRICT

SITE: MODESTO, CALIFORNIA
UNIT: TURBINE UNIT #2: Distillate #2

TEST DATE: SEPTEMBER 28, 1990
RUN: 1 2 3
TIME: 1101-1139 1146-1226 1251-1331
Volumetric Flow Rate
ACFM 1,048,200
SDCFM 363,600

GASEOUS EMISSIONS

Concentration

Co2, % v\v dry 3.2 3.2 2.0
02, $ v\v dry 15.2 15.1 15.4
CO, ppm v\v dry 37.4 18.5 29.4
NOx, ppm v\v dry 33.3 40.5 38.4
NOx, ppm @ 15% 02 34.5 41.2 41.2
Emission Rate

CO, 1lb/hr 60.2 29.8 47 .3
NOx as NO2, lb/hr 88.1 107.1 101.6
€0, lb/MMBtu 0.091 0.044 0.074
NOx as NO2, 1b/MMBtu 0.132 0.158 0.158
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TABLE S

SBUMMARY OF RESULTS
POLYCYCLIC AROMATIC HYDROCARBON TESTING

EMISSION DATA

CLIENT: MODESTO IRRIGATION DISTRICT
UNIT: TURBINE UNIT #2: Distillate #2

TEST DATES: SEPTEMBER 27-28, 1990

RUN No. 1 2 3
PROCESS CONDITIONS
Volume Flow Rates
(ACFM) : 1246900 1002600 1116500
(SDCFM) : 611300 477500 516400
Fixed Gases
02 (%vol dry) H 12.4 12.4 12.4
CO2 (%vol dry) : 7.8 7.8 7.8
H20 (%vol) : 5.5 9.1 11.5
Sample Volume (SDCF): 33.628 41.202 58.964
PAH RESULTS :
Emission Rate ( lb/hr * E-3 )
Naphthalene : 326.0 144.0 205.0
Acenaphthalene : <3.6 <2.3 <1l.7
Acenaphthene : <3.6 <2.3 <1.7
Fluorene : <3.6 <2.3 <1.7
Phenanthrene : 7.7 2.3 1.7
Anthracene : <3.6 <2.3 <1.7
Fluoranthene : <3.6 <2.3 <1.7
Pyrene : <3.6 <2.3 <1.7
Benzo(a)anthracene : <3.6 <2.3 <1l.7
Chrysene : <3.6 <2.3 <1.7
Benzo(b) fluoranthene : <3.6 <2.3 <1.7
Benzo (k) fluoranthene : <3.6 <2.3 <1.7
Benzo(a)pyrene : <3.6 <2.3 <1.7
Benzo(ghi)perylene : <3.6 <2.3 <1.7
Dibenzo(ah)anthracene: <3.6 <2.3 <1.7
Ideno(123-cd)pyrene : <3.6 <2.3 <1.7
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POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS

REF: State of California Air Resources Board, Stationary
Source Test Methods, Method 429, March 23, 1988.

SAMPLING PROCEDURE:

The sampling apparatus consisted of a quartz nozzle, heater
wrapped probe and heated filter holder connected via Teflon
tubing to a condenser and XAD-2 resin cartridge followed by a
series of impinger-absorbers immersed in an ice water bath. The
first two impingers each contained 100 ml of deionized, distilled
water, the third was empty and the fourth impinger contained
indicating silica gel. The absorption train was followed in
series by a diaphragm pump, dry gas meter and a calibrated
restriction orifice fitted with a magnehelic differential
pressure gauge.

Prior to testing, duct dimensions were measured. Suitable
sampling points were determined from the number of duct diameters
upstream and downstream from a flow disturbance. An initial
traverse was performed to determine average stack conditions and
check for cyclonic flow. Based on the results of the initial
traverse, nozzle size and orifice constant were determined. The
sampling apparatus was leak checked prior to sampling and at the
conclusion of sampling. The probe and filter heaters were
brought to temperature and the nozzle positioned at the first
sampling point. The pump was immediately started and adjusted to
obtain the isokinetic sampling rate.

Duct conditions were monitored throughout the sampling period
with a type "s" pitot tube and a thermocouple simultaneously
positioned at the traverse point. Conditions at the sampling
apparatus ‘and metering device were constantly monitored and
regularly recorded on a field data sheet. Isokinetic sampling
rate in terms of orifice differential pressure was calculated for
each set of duct and sampling apparatus conditions.

On completion of sampling from all usable traverse points, the
apparatus was removed, leak checked, sealed from possible
contamination and transported to the laboratory. Replicate
samples were taken as indicated by the data sheets.

Concurrent with each metal sampling run, an integrated gas sample
was withdrawn from the summation of the traverse points through

the train and collected in a bladder bag at the outlet of the
meter.

\_ J
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ANALYTICAL PROCEDURE:

The weight increase of the impingers was measured and recorded
for calculation of percent water. The contents of the sample
bladder were analyzed by Orsat for fixed gas and molecular weight
determination.

Sample was recovered from the nozzle, probe and front half filter
holder sections with a series of three rinses of methylene
chloride, toluene, and methanol and a rubber policeman. The
filter section was recovered and placed in a petri dish. The
flexible Teflon line, condenser and the first two impingers were
rinsed with a series of three rinses of methylene chloride,
toluene, and methanol and the contents were placed with the
impinger catch for the first two impingers. The resin cartridge
was sealed from contamination. All samples were placed on ice
after collection. :

After the samples were extracted, the processed extract was
analyzed for PAH's using high-resolution capillary column gas
chromatography coupled with low resolution mass spectrometry
(HRGC/LRMS). The analysis was performed by Eureka Laboratories,
Inc., Sacramento, CA.

A field blank was performed for each set of three runs. The
blank was collected identically to each sampling run.

An estimate of sampling accuracy was performed by calculation of
percent isokinetic rate over the entire sampling period.
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FORMALDEHYDE EMISSIONS

REF: State of California Air Resources Board, Stationary
Source Test Methods, Volume III, Method 430,
March 23, 1988.

SAMPLING PROCEDURE:

The sampling apparatus consisted of a Teflon tubing probe
connected to a gas absorption Wheaton midget impinger train. The
three midget gas impingers were connected in series to a
calibrated pump/meter assembly. The first and second impingers
contained 15ml of 2,4-dinitrophenylhydrazine (DNPH) and the third
contained silica gel.

The sampling rate was approximately 500 ml/min.

At the conclusion of sampling, the entire sampling train was
leak-checked, then disassembled. The absorbing solution was
recovered by tightening Teflon 1lined caps onto the first two
midget impingers.

ANALYSIS PROCEDURE:

The sample containers were transported to the Ecoserve laboratory
for log-in and packaging. The samples were sent to Enseco Inc.-
Cal Lab Analytical for analysis of formaldehyde by high
performance liquid chromatography (HPLC) .
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CONSTANT MONITORING

REF: Bay Area AQMD, Manual of Procedures, San Francisco,
CA, Methods ST-S, ST-6, ST-13A, ST-14, ST-19A,
January, 1982

State of cCalifornia, Air Resources Board, Draft
Stationary Source Test Methods, Method 1-100, June,
1979

(1]

METHOD SUMMARY:

A representative sample of duct gas was extracted through a
probe, condenser and sample line by a pump. The sample was then
pumped into a sampling manifold for distribution to one or more
sample analyzers. The analyzers output a continuous analog
recording of the concentrations of the analyzed gases in the
sample. All analyzers were calibrated with EPA Protocol gases
(traceable to National Bureau of Standards SRMs) or with recently
analyzed gases (analysis by EPA Reference Methods).

SAMPLING SYSTEM:

A stainless steel probe was positioned in the duct. The end of
the probe was located at a point of average duct flow and average
pollutant concentrations. The probe was connected with a short
(about 4 feet) Teflon line to a sample conditioning train. The
conditioning train included three glass knockout traps connected
in series with glass unions and immersed in an ice bath. The
train was connected with a Teflon line (1/4 inch o0.d.) to the
pneumatic delivery system which was housed in the monitoring van.

PNEUMATIC DELIVERY SYSTEM: .

The Teflon sample line delivered sample gas through an in-line
Balston filter to the Teflon-lined diaphragm sample pump. The
flow rate of the sample gas was regulated with main and bypass-
flow needle valves and was read on the main flow meter (typical
setting 10 SCFH). A 10 PsI pressure-relief valve kept the entire
system pressure at a safe level. The manifold pressure was
regulated with an exhaust needle valve and was read on the
pressure gauge (typical setting 1 PSI). The sample in the
manifold was delivered through needle valves and flow meters to
the various analyzers.
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LEAK CHECK PROCEDURE:

The sampling system was checked for leaks by plugging the end of
the probe. The exhaust needle valve was closed and the entire
sample flow was directed through one analyzer flow meter (range
0-1.0 SCFH). The bypass valve was closed until the vacuum gauge
showed at least 15 inches Hg. vacuum. The leak rate was observed
at the analyzer flow meter (maximum allowable 2% of total sample
flow). The system was checked for leaks before and after
sampling.

CALIBRATION PROCEDURE:

Each analyzer was calibrated before and after each sample run.
Either a Hoke four-way selector valve or a series of 3-way
solenoid valves were used to direct the flow of the various
calibration gases into the sample manifold. Each analyzer was
calibrated with a zero gas (typically, ambient air or zero grade
Nitrogen) and with a span gas (typical span gas concentration 60
to 90 percent of analyzer full scale and/or similar to expected
- sample concentration). All zero and span checks were recorded
and noted on the recorder strip charts.

STRIP CHART DATA REDUCTION:

The analog recordings were averaged over time periods as shown on
the data pages (typically 4 minutes, 20 minutes or 40 minutes).
The data for each averaging period was digitized and recorded as
average percent of full scale. These sample readings were then
compared with the zero and span gas readings for calculations of
the average concentration for each averaging period.

Any drift of the zero and span readings from the beginning to the
end of a sampling period was corrected by calculating apparent
~Zero and span readings for the midpoint of each averaging period.
The sample average concentrations were then calculated from the
sample readings and the apparent zero and span readings.
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CONSTANT MONITORING

ANALYZERS:

Thermo Electron Model 10 Nitrogen Oxides Analvzer

The Thermo Electron chemiluminescent analyzer is used to measure
parts per million of Nitrogen Oxides in the dry sample gas. The
analyzer measures the concentration of NOx by converting NOx to

NO and then measuring the light emitted by the reaction of NoO
with ozone.

The sample gas is drawn into the analyzer by a vacuum pump which
partially evacuates the reaction chamber. The sample flows
through a NO2 to NO converter for NOx analysis or may pass
through the converter for NO analysis. The sample then flows
through a temperature controlled critical orifice into the
partially evacuated reaction chamber.

Ambient air is also drawn into the analyzer as a source for the
generation of ozone. The air flows through a desiccant cartridge
for drying, then through an ozone generator which converts some
of the oxygen in the air to ozone. The ozonated air then flows
through a temperature controlled critical orifice into the
reaction chamber.

The sample gas and the ozonated air are mixed in the reaction
chamber, where the following reaction takes place:

NO + 03 --> NO2+ 02+ hv

The intensity of the chemiluminescence is proportional to the
concentration of NO in the reaction chamber. The light emitted by
~this chemiluminescent reaction shines through a window in the
chamber onto a photomultiplier tube (PMT). A spinning chopper
wheel between the reaction chamber and the PMT allows the dark
PMT output to be compared electronically with the PMT output with
light generated by the above reaction. The signal is processed
electronically and output for recording of the concentration of
NO (or NOx if the converter is used) .
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CONSTANT MONITORING

ANALYZERS:

The Infrared Industries non-dispersive infrared analyzer is used
to measure the percent dry volume of Carbon Dioxide and carbon
Monoxide in the dry sample gas. The analyzer determines €02/C0O

concentrations by measuring the absorption of specific
wavelengths of infrared radiation.

The sample gas flows through a cylindrical cell. An infrared
source located at the focal point of a concave mirror shines a
beam through the sample cell and through a parallel reference
cell which contains ambient air. a coaxial chopper disc rotates
to send the infrared beanms alternately through the sample and
reference cells. The radiant beams, after passing through the
two cells, are reflected by a second mirror onto two photon
detectors with spectral filters. The detectors convert the
optical energy from the radiant beams into electrical signals.
The signals from the beams passing through the reference cell are
compared to the signals from the sample cell beans. Any
absorption of the infrared beam in the sample cell by C02/CO in
the sample gas will cause a proportional difference in the
signals from the sample cell and the reference cell beanms. This
signal difference is converted electronically to an output signal
that is linearly proportional to the concentration of C02/CO in
the sample gas.

s S ~ O e lyzexr < -
The Teledyne Analytical Instruments fuel cell oxygen detector
continuously measures the percentage of oxygen in a gas
atmosphere. The analyzer utilizes a micro-fuel cell which
consumes oxygen from the atmosphere around the cell and generates
a proportional electric current.

Sample gas is passed over a gas permeable membrane in the fuel-
cell chamber. Oxygen diffuses through the membrane and oxidizes
lead on the anode. The electron current resulting from this
reaction is amplified and output to a built-in meter and a
recorder port. A selective range attenuation circuit and a
temperature compensation circuit generate temperature compensated
outputs for all ranges.
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DETERMINATION OF VELOCITY AND VOLUME FLOW RATE,
MOLECULAR WEIGHT AND PERCENT MOISTURE

REF: EPA, Code of Federal Regulations, Title 40, Part 60,
Appendix A, Methods 1-4, 1981

South Coast AQMD, Source Testing Manual, Los Angeles,
CA, April, 1981

State of cCalifornia, Air Resources Board, Draft
Stationary Source Test Methods, Method 1-4, June, 1979

O o -

A stainless- steel probe with glass wool plug or glass fiber
filter was inserted into the duct. The probe was connected via a
short length of Teflon tubing to the impinger train which
consisted of a series of pre-weighed impinger-absorbers connected
in tandem and immersed in an ice bath. The absorption train was
followed in series by a diaphragm pump, dry test meter and a
calibrated restriction orifice fitted with a magnehelic
differential pressure gauge.

SAMPLING PROCEDURE:

The apparatus was leak checked, and the initial dry test meter
reading recorded. The pump was started, and adjusted to sample
at a rate of approximately 0.5 CFM. At five minute intervals,
the pressure drop across the orifice, and the temperature of the
gas entering the meter were recorded. At the end of the test
period, the pump was turned off, and the final meter reading

recorded. The apparatus was leak checked, and the sample
analyzed.

Carbon dioxide and oxygen were determined by constant monitoring.
The method of detection was NDIR and a micro fuel cell
respectively. Nitrogen was determined by difference.

Each impinger-absorber was weighed, and the net weight gain of
each was determined to the nearest 0.5 gram.

DEIEBMIEAIIQE_QE_YELQQIIX_AED_XQLQME_ELQE_BAIEL

In order to perform the traverse, duct dimensions were measured
and suitable sampling points were selected. The duct was then
traversed to determine gas temperatures and velocity heads.

Duct velocity heads were measured with either a type "s" or a
standard pitot tube connected to a Magnehelic differential
pressure gauge. Duct static pressure was determined by rotating

the pitot tubes near the center of the duct such that a null or
zero reading was obtained on the pressure gauge.

J
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DETERMINATION OF VELOCITY AND VOLUME FLOW RATE: (Continued)

The line leading to either the impact or vacuum side of the
pressure gauge was disconnected to determine whether the duct
static pressure was negative or positive.

Duct temperatures were measured with a type "“K"
connected to a potentiometer.

thermocouple
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CALCULATIONS
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: 9] ATIONS

Circular Duct:
t.p. (1st half) = Dp/2 - (D/2k) *[k(k+1-2n)]1/2
t.p. (2nd half) = D/2 + (D/2k) * {k(2n-1)]1/2
Where n = 1 to k/2

Rectangular Duct:
t.p. = W/2k + (n-1) * W/k
Where k = (W/L) * (number of ports)
n=1=¢%ok

: Vv W

Duct gas velocity at any traverse point :
vd= 85.49 * Cp * sqrt[Td * (dP/Pd/MW) ]

Volumetric Flow Rate:
Qd = vd(avg) * Ad * 60 = ACFM
Qstd(wet) = Qd * (Tstd/Td) * (Pd/Pstd) = SCFM
Qstd(dry) = Qstd(wet) =* (1-(¥H20/100)) = SDCFM

METHOD 3: DRY MOLECULAR WEIGHT
MW(dry) = (%C02/100)*(44) + (%02/100)*(32) +
(¥N2/100) * (28)

MW(wet) = MW(dry)#*(1-(¥H20/100)] + (%H20/100)*18

: TION O CO

$tH20 = (XH20%*100)/(XH20+Xgas)
Where: -
XH20 = W/18
Xgas = 1.195*Vm(Tstd/Tm) [ (Pbar+dH/13.6)/Pstd]
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METHOD 5: DETERMINATION OF PAH EMISSIONS
Isokinetic sampling rate at any traverse point:

Qm= Qn *[Pd*Tm/(Pm*Td)J*(1 - $H20/100)
where Qn=60 * vn * An and for isokinetic sampling, vn=vd

Orifice pressure drop at isokinetic sampling rate:

dH= Qo * (Pbar/km2 * Tm) * [MW-(0.18 * $H20)]
(1-%H20/100)
where Qo= 1.23 * Om - 0.23 * Qm(2-Qm) (for non-linear
orifice)

Percent of isokinetic sampling:

I={[(Td/Pd)*(0.00267*W+(Vm/Tm(avg))*(Pbar+
dH(avg)/13.6)]/[t*vd(avg)*An*GO])*lOO

PAH Concentration and Emissions:
C=(m* K1l * 1,000)/(MW1 * Vm(std))

where K1 0.8365 for 60 deg F standard conditions

0.849 for 68 deg F standard conditions
0.853 for 70 deg F standard conditions

ER = C * MW1 * Qstd(dry) * K2
where K2 1.581*10°-7 for 60 deg F standard conditions

1.557%10°-7 for 68 deg F standard conditions
1.552%10°-7 for 70 deqg F standard conditions
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Symbol Identification:
Subscripts d, m and n denote duct, dry gas meter and nozzle
respectively. Subscripts std, bar and avg denote standard,
barometric and average

area, square feet

PAH concentration, ppm

duct diameter

pitot tube correction, unitless

emission rate of PAH, 1b/hr

orifice differential pressure, inches H20
percent of isokinetic sampling

number of traverse points

orifice constant, unitless

mass of PAH collected, milligrams
molecular weight of PAH, g/mole

wet molecular weight of duct gas, g/mole
absolute pressure, inches Hg

A
c
D
Cp

E.R.

Q
X

'Uégﬁg‘#H
Hennannenu s nnnaannRan

dap velocity pressure head, inches H20

Q volume flow rate, CFM

Qo parameter of volume flow rate through the orifice
T absolute temperature, R

t time of sampling period, minutes

Vm gas volume, CF

velocity, feet/second

water collected, grams

mole fraction of component

duct CO2 content, percent volume dry

duct gas water content, percent volume
duct N2 concentration, percent volume dry
$02 = duct 02 concentration, percent volume dry

9 ¢ X 4
')
O
]
]

o0 Je
Z o
NN

(o]
o
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/ ENVIRONMENTAL SERVICES
FORMALDEHYDE CALCULATIONS:

Symbol Identification:

C = concentration, ppm vol. dry

ER = emission rate, 1lb/hr

K1 = conversion constant, CF/mole

K2 = conversion constant, lb*mole*min/mg*CF+hr

m = total mass of formaldehyde in sample, mg

MW = molecular weight of formaldehyde, 30.0 gm/mole
Qstd(dry) = stack volume flow rate at standard conditions,
SDCFM

Vm(std) = meter volume at standard conditions, SDCF

Equations:
C = (m * K1 * 1000)/(MW * Vm(std))
where K1 = 0.8365 for 60 deg F standard conditions
= 0.849 for 68 deg F standard conditions
= 0.853 for 70 deg F standard conditions
ER = C * MW * Qstd(dry) * K2
where K2 = 1.581*%10°-7 for 60 deg F standard conditions

= 1.557*10°-7 for 68 deg F standard conditions
= 1.552*10°-7 for 70 deg F standard conditions
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CONSTANT MONITORING CALCULATIONS

(Strip Chart Analysis):
Calculations were performed based on the following equations:
Symbol Identification

Subscripts i and f indicate initial and final respectively
(beginning and end of sampling period)

= zero reading, % full scale

= span reading, % full scale

= averaging time period numbered 1 to n

= number of t's in the sampling period

Delta z = rate of change of zero reading, § full scale/time

interval g

Delta s = rate of change of span reading, % full scale/time
interval

Rt = average sample reading over time t, ¥ full scale

zt = corrected (apparent) zero reading for midpoint of t,
% full scale

st = corrected (apparent) span reading for midpoint of t,
$ full data

Cs = span gas concentration, ppm or ¥ vol. (as shown on data
sheet)

Ct = average sample concentration for time t, ppm or % vol.

(as indicated)

St n

Equations:
Apparent Zero:

Delta z = (zf-zi) / n
For each t ' from 1 to n,

zt = Delta z/2 + Delta z * (t-1) + zi
Apparent Span:

Delta s = (sf-si) / n
For each t from 1 to n,

st = Delta s/2 + Delta s * (t-1) + si
Average Sample Concentrations:

Ct = (Rt - 2t / st - zt) « Cs
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EMISSION RATE CALCULATIONS

PROCEDURE:

Emission rates were calculated one of two ways:

Either pollutant concentrations and duct gas volume flow rates
were used to calculate the emission rates, or

Emission rates were calculated based on the EPA "F" factor for
stoichiometric combustion.

The calculations were performed using the equation shown below.

CALCULATIONS:

Symbol Identification:

c = average concentration, ppm volume dry

ER1 = emission rate, lb/hr based on volume flow rates

ER2 = emission rate, 1b/MMBTU

F = emission rate factor, SDCF/MMBTU

Kl = conversion constant

K2 = conversion constant

MW = molecular weight, gm/mole, NO2= 46.01,
S02=64.06,C0=28, etc.

$02 = oxygen concentration of sample, % vol. dry

Qstd(dry) = volume flow rate of duct gas at standard
conditions, dry basis

EQUATIONS:

ER1 = C * MW * Qstd(dry) * Kl
where K1 = 1.581 * 10-7 for 60oF standard conditions
1.557 * 10-7 for 68oF standard conditions
1.552 * 10-7 for 700F standard conditions

ER2 = C * F % 20.9 / (20.9 - %02)
where C = PPM * MW * K2
K2 = 2,59 * 10E-09

NOTE: Results are shown on the Results Summary pages.
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PAH DATA BHEETS
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DATE: 9-27-1990 Pbar{in.Ng.): 29.98 Nozzle # 4 Diam.(mm): 4.000
CLIENT: XID Pstat(in.H20): -4.6 Pitot Tube # 1234 Cp: 0.831
UNIT: Turbine Unit #2 Pduct(in.Ng.): 29.64 D.G. Meter # 990 Cor.Fact.: 1.0227
SITE: Inft.mi: 28.0 Magnehelic # k14 X% Factor: 0.4830
RUN #: 1 Init.XK20: 1%.4 Temp. Unit # Probe Liner: QT2 GS
Impinger Bkt # 1 Filter Holder: QTZ GS
PORT A DATA CALCULATIONS
¥ TP Hour Minute Td P L] Vm Vacuum vd DK Qm X150
1 6 1 49 926 1.60 90 470.955 3 116.2 0.31 0.32
2 5 14 52 932 2,00 90 3 130.1 0.38 0.35
3 & 14 55 93 1.20 88 2 101.0 0.23 0.27
4 3 % 58 9306 0.49 88 1 64.4 0.09 0.17
S 2 15 1 928 1.20 87 2 100.7 0.23 0.27
6 1 15 4 921 2.30 87 3 139.0 0.44 0.38
15 7 476.652
Sample Time = 18 929 1.47 88 5.697 108.5 0.28 108.0
PORT B DATA CALCULATIONS
] TP Hour Minute Td oP (] va Vacuum vd DH Qm Xiso
1 6 15 11 925 0.3 88 476.652 1 53.5 0.06 0.14
2 5 15 % 93 1.20 88 2 100.9 0.23 0.27
3 & 15 17 938 2.00 88 3 130.4 0.38 0.35
4 3 15 20 931 0.8 87 1 84.3 0.16 0.23
5 2 15 233 929 1,20 85 2 100.7 0.23 0.27
6 1 15 26 919 2.90 84 6 156.0 0.55 0.42
15 29 482.397
Semple Time = " 18 929 1.41 &7 5.745 104.3 0.27 113.8
PORT C DATA “CALCULATIOKS
¥ TP Hour Minute Td 114 Tm Vm Vacuum vd DH Om X1s0
1 6 15 34 921 0.20 84 482.397 1 41.0 0.04 0.1%
2 5 15 37 933 0.57 8 ] 69.5 0.11 0.19
3 L& 15 0 939 1,20 86 3 101.1 0.23 0.27
4 3 15 43 931 1.80 86 4 123.4 0.34 0.33
S 2 15 & 925 2.40 84 H 142.2 0.46 0.38
6 1 15 &9 919 3.00 84 é 158.6 0.57 0.43
15 Se 487.880
Sample Time = 18 928 1,53 85 5.483 106.0 0.29 107.1
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PORT E DATA CALCULATIONS
[ ] TP Hour Kinute Td oP T Vm Vacuum vd DK Qm X1S0
1 6 16 2 921 0.26 85 487.830 1 &6.7 0.05 0.13
2 S 1 S 929 0.64 8 1 73.5 0.12 0.20
3 & 16 8 933 1.40 2 108.9 0.27 0.29
4 3 1 1" 937 2.1 3 133.6 0.40 0.36
S 2 16 14 939 2.60 89 S 148.8 0.49 0.40
6 1 16 17 938 2.00 87 ) 130.4 0.38 0.35
16 20 493,643
Somple Time = 18 933 1.50 87 5.763 107.0 0.28 111.5
PORT F DATA CALCULATIONS
] TP Nour Minute Td opP ™™ Vm Vascuun vd DM Om X180
1 6 16 26 937 0.10 88 493.643 1 29.2 0.02 0.08
2 5 16 27 939 1.20 88 3 101.1 0.23 0.27
3 4 16 30 935 3.20 88 [ 164.8 0.61 0.44
4 3 16 33 31 3.5 87 7 172.1 0.66 0.46
S 2 16 36 929 4.00 86 10 183.9 0.76 0.49
6 1 16 39 932 S.20 88 9 209.9 0.99 0.56
16 42 $01.217
Sample Time = 18 934 2.87 88 7.574 143.5 0.54 109.2
PORT G DATA CALCULATIONS
] TP Hour Minute T1d opP [ ] vm Vacuum vd DK om X1S0
1 6 16 &8 932 0.25 90 501.217 1 £6.0 0.05 0.12
2 5 16 SY 934 0.30 89 1 50.4 0.06 0.14
3 & 16 5¢ 935 0.30 89 1 50.5 0.06 0.4
4 3 1% 57 930 1.60 &9 1 116.3 0.31 0.31
H 2 17 0 920 4.00 87 10 183.3 0.77 0.50
[ 1 W7 3 918 6.00 90 i3 224.3 1.16 0.61
17 é 505.461
Sample Time = 18 928 2.08 89 4.264 111.8 0.40 7.8
Post-Test Leak Rate 0.003 CFH at 13 in. Mg.
Test Suwmary
Sanple Time = 108 930 87 34.506 113.5 0.34 104.6
NET CU. FT.

\
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POLYCYLIC AROMATIC HYDROCARBONS EMISSIONS
Data and Results:
Date: 9-27-1990 Run #: PAR #3
Client: NID Time: 17:20
Units Yurbine Unit #2 Project Mngr: ocL
Site: Project #: 1425
Liquid Analysis: Ges Composition: Selected Results:
Absorber Type Contents Final Tare Net
Lg. Grnbg. H20 568.90 533.50 35.40 X002 volume 7.8 Wet MY 29.09
Lg. Grnbg. H20 575.40 575.30 0.10 X02 volume 12.4 Excess Air
Lg. Grnbg. ENPTY 415.40 4615.30 0.10 XC0 volume 0.0
Lg. Grnbg. SILICA GEL T26.10 717.30 6.80 X2 volume 7?.8 Vm Standard 33.628
0.00 XH20 volume 5.5 Xisokinetic 96.7
Total 42.40 Standard T 60




VELOCITY TRAVERSE & VOLUME FLOW RATE

CLIENT: MID

DATE: 9-27-1990 TIME: 14:49 -17:06

UNIT: Turbine Unit #1

SAMPLE: RUN #: PAH #1

Duct Diameter (in.) 98.0 Duct Press. (in.Hg.) 29.64 Mag Box # n
Rectangular Duct 219.5 Yol. Per Cent H20 5.54 Temp. Unit # 6058/6752

Ares (sq.ft.) 149.4 Molecular Wt. (wet) 29.09 Pitot Tube # 1234
Standard Veap. (F) 60.0 Std Press. (in.Hg.) 29.92 Pitot Coeff. 0.831
|Pt.fin. | A | 8 | c | E | f | G
| |From | | | _ 1 |

|Edge |Td Jop |vd  |7d [op [vd |Td [op |vd |Td [op vd  |1d [op |vd

_
_
_dn_oo_<n_
| | | | | | | | | | | ] | | | | | |

I

—

| 1] 8.0 |926 |1.60 [113.9 |925 |0.34 | 52.5 [921 [0.20 | 40.2 |921 |0.26 | 45.8 {937 |0.10 | 28.6 |932 |0.25 | 45.1 |
| 2 ]24.0 |932 |2.00 [127.6 |934 |1.20 | 98.9 |933 [0.57 | 68.2 |929 [0.64 | T2.1 |939 [1.20 | 99.1 [934 |0.30 | 49.5 |
_u_ao.o_ouo_‘.ma_oo.o_ouu_w.oo_d~ﬂ.o_ouo_..~o_oo.d_ouu _a.ao_doo.u_ouu_u.wo_am..m_oum_o.uo_ao.u_
_a
_u
_o
_
_

[56.0 930 |0.49 | 63.1 [931 [0.84 | 82.7 [931 |1.80 [121.0 |937 [2.10 [131.0 [931 |3.50 [168.8 (930 |1.60 [114.1 |
[72.0 |928 [1.20 | 98.7 [929 [1.20 | 98.8 |925 |2.40 [139.5 [939 [2.60 [145.9 |929 |4.00 |180.3 |920 [4.00 |179.7 |
[88.0 |921 [2.30 [136.3 |919 [2.90 |153.0 [919 |3.00 |155.6 [938 |2.00 [127.9 |932 |5.20 |205.8 |918 |6.00 |220.0 |
| b | [ I [ | . I I | | | |

RESULTS:

Avg. Vel. (vd)

ENVIRONMENTAL SERVICES

Volume Flow Rate

ECOSERYVE..

/

139.1 FPS Q@ S33 F
od

Qstd (wet)
Qstd (dry)

and

1246.9
647.1
611.3

29.6 in. Hg.

X1000 ACFM
X1000 SCFM
X1000 SDCFM
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DATE: 9-27-1990 Pber(in.Ng.): 29.94 Nozzle # 5 Diam.(mm): 5.000
CLIENT: NMID Pstat(in.N20): 4.6 Pitot Tube # 1234 Cp: 0.831
UNIT: Turbine Unit #2 Pduct(in.Ng.): 29.60 D.G. Meter ¥ 990 Cor.Fact.: 1.0227
SITE: Init.md: 28.0 Kagnehelic # L74] nx% Factor: 0.5199
RUN #: PAH -#2 Init.XH20: 14.4 Temp. Unit # Probe Liner: QT2 GS
Impinger 8kt # 1 Filter Holder: QTZ GS
PORT A DATA CALCULATIONS
TP Rour Minute T1d oP m vm Vacuum vd DH om X180
1 6 12 40 912 0.8 90 509.338 2 8.8 0.18 0.36
2 S 12 4 929 0,74 91 510.702 2 79.1 0.15 0.34
3 & 12 48 933 0.32 91 511,90 1 $2.1 0.07 0.22
4 3 12 52 931 0.12 93 S512.817 1 351.9 0.02 0.14
S 2 12 S6 935 0.5 95 513.318 3 69.0 0.12 0.29
é 1 13 0 937 1.30 95 514.698 7 105.2 0.27 0.45
13 4 516.521
Sample Time = 26 930 0.65 93 7.183 70.3 0.13 100.1
PORT B DATA CALCULATIONS
¥ TP Hour Minute Td op ™ vm Vacuum vd DH om X1s0
1 6 13 8 907 0.16 95 516.521 1 34.1 0.03 0.15
2 5 13 12 916 0.16 89 517.124 1 36.6 0.03 0.16
3 4 13 16 919 0.72 91 517.6%90 3 77.8 0.15 0.33
4 3 13 20 921 0.30 93 519.128 2 $0.2 0.06 0.21
S 2 13 26 917 0.64 95 519.986 3 73.3 0.13 0.32
6 1 13 28 924 1,40 95 521.388 7 108.6 0.29 0.47
13 32 523.440
Sample Time = T 2% 9 0.56 93 6.919 63.4 0.12 106.0
PORT C.. DATA CALCULATIONS
# TP Hour Minute T1d P [} vm Vacuum vd DH om X1S0
1 6 13 47 916 0.20 92 523.447 2 40.9 0.04 0.18
2 5 13 St 914 0.20 91 524.160 2 40.9 0.04 0.18
3 & 13 S4 916 0.50 91 52(.589 3 64.7 0.10 0.28
4 3 13 58 913 0.77 93 S525.754 é 80.3 0.16 0.35
S 2 W% 2 922 1.40 9§ 521.286 7 108.6 0.29 0.46
é 1 % 6 926 1.70 95 529.310 8 119.6 0.35 0.51
1% 10 531.514
Semple Time = 24 918 0.80 93 8.067 7.9 0.17 105.8
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PORT E DATA CALCULATIONS
# TP Hour Minute Td oP Tm vm Vacuum vd DH Qm X1s0
1 6 14 15 916 0.20 93 531.513 2 40.9 0.0¢4 0.18
2 5 1% 19 920 0.22 90 532.197 2 43.0 0.05 0.18
3 & 14 23 918 0.60 89 532.854 4 71.0 0.12 0.30
[ 3 % 27 927 1.00 B85 534.154 S 91.9 0.20 0.39
5 2 14 31 931 1.30 88 535.864 6 105.0 0.27 0.44
6 1 1% 35 o3& 0.9 89 537.741 b 89.3 0.19 0.38
14 39 $39.358
Sample Time = 26 924 0.77 89 7.845 73.5 0.15 105.2
PORT F DATA CALCULATIONS
TP Hour Minute Td oP T Vm Vacuum vd DOH Om X180
1 6 14 5S¢ 900 0.12 88 539.358 1 31.5 0.03 0.14
2 5 1 S8 923 0.10 86 539.850 1 29.0 0.02 0.12
3 & 15 2 924 0.30 87 540.243 3 50.3 0.06 0.21%
4 3 15 6 926 0.58 88 541.110 4 70.0 0.12 0.30
b 2 15 10 928 0.92 89 542.386 [ 88.2 0.19 0.37
6 1 15 14 936 1.40 90 544.005 8 109.0 0.29 0.46
15 18 545.995
Sample Time = 24 923 0.57 88 6.637 “ 63.0 0.12 103.8
PORT G DATA CALCULATIONS
t 4 TP Hour Minute Td opP Tm vm Vacuum vd DK Qm X180
1 6 15 38 917 0.26 545.995 3 46.7 0.05 0.20
2 5 15 42 927 0.26 3 46.9 0.05 0.20
3 & 15 & 928 0.26 88 3 46.9 0.05 0.20
4 3 15 50 927 0.26 &9 3 46.9 0.05 0.20
5 2 15 ‘5 927 0.95 8 é 89.6 0.20 0.38
[ 1 15 58 932 2.00 89 8 130.2 0.41 0.55
16 2 551.962
Sanple Time = 24 926 0.67 89 5.967 67.9 0.14 86.8
Post-Test Lesk Rate 0.005 CFM  at 14 in. Hg.
Test Summary
Sample Time = 144 923 91  42.618 69.0 0.14 101.3
NET CU. FT.

\
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POLYCYLIC AROMATIC HYOROCARBONS EMISSIONS
Data and Results:
Date: 9-27-1990 Run #: PAR #3
Client: MiD Time: 17:20
Unit: Turbine Unfit #2 Project Mngr: pCcL
Site: Project #: 1425
Liquid Analysis: Ges Composition: Selected Results:
Absorber Type Contents Final Tare et
Lg. Grnbg. H20 619.20 536.60 82.60 %02 volume 7.8 Vet MW 28.67
Lg. Grnbg. K20 $75.80 574.60 1.20 %02 volume 12.4 Excess Air
4 Lg. Grnbg. EMPTY 416.30 416.50 -0.20 XCO volume 0.0
Lg. Grnbg. SILICA GEL 738.60 733.40 5.20 W2 voluwe 79.8 Vm Standard 4£1.202
0.00 XH20 volume 9.1 Xisokinetic 96.9
Total 88.80 Standard T 60
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VELOCITY TRAVERSE & VOLUME FLOW RATE

CLIENT:

DATE:
UNIT:
SAMPLE:

MID
9-27-1990 TIME:
Turbine Unit #1

RUN #: PAH -#2

12:40 -16:02

Duct Diameter (in.) 98.0 Duct Press. (in.Ng.) 29.60 Mag Box # 371

Rectangulsr Duct 219.5 Vol. Per Cent H20 ?.11 Temp. Unit #6058/6752

Ares (sq.ft.) 149.4 Molecular Wt. (wet) 28.67 Pitot Tube # 1234

Standard Temp. (F) -60.0 std Press. (in.Hg.) 29.92 Pitot Coeff. 0.831

|Pt.|in. | A | 8 | c | € | F | G |
| [from | I I I I | I
| [|edge |Td jOp |Vd |1d |op |vd |7d Jop |vd |1d {op |vd |vd jop |vd |7d op |vd |
|1 | I | | | | | | | | | | | | | ] | |
| 1] 8.0 |912 [0.86 | 83.8 |907 |0.14 | 33.7 |914 10.20 | 40.4 |916 [0.20 | 40.5 |900 |0.12 | 31.2 |917 ]0.26 | 46.1 |
| 2 |26.0 |929 |0.74 | 78.2 |916 |0.16 | 36.2 [914 [0.20 | 40.4 {920 |0.22 | 42.5 |923 |0.10 | 28.7 |927 [0.26 | 46.3 |
| 3 140.0 |933 [0.32 | 51.5 |919 |0.72 | 76.8 1916 0.50 | 64.0 |918 |0.60 | 70.1 [924 [0.30 | 49.7 928 [0.26 | 46.3 |
| 4 |56.0 |931 |0.12 | 31.5 |921 [0.30 | 49.6 |913 [0.77 | 79.3 |927 [1.00 | 90.8 |926 |0.58 | 69.1 |927 [0.26 | 46.3 |
| S |72.0 |935 |0.56 | 68.2 |917 [0.64 | 72.4 [922 [1.40 [107.3 {931 |1.30 |103.7 |928 |0.92 | 87.1 |927 [0.95 | 88.5 |
| 6 |88.0 |937 |1.30 |103.9 [924 |1.40 [107.3 {926 [1.70 [118.4 |934 |0.94 | 88.3 |934 |1.40 |107.7 |932 |2.00 |128.7 |
(. I | I | (. | (. | P | I | |
|1 ] ] | | | | | | | | | | | | | | | | |
RESULTS:

Avg. Vel. (Vd)

Volume Flow Rate

111.9 FPS @ S22°F and  29.6 in. Hg.

Qod 1002.6 X1000 ACFM
Qstd (wet) $25.4 X1000 SCFM
astd (dry) 477.5 %1000 SOCFM
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DATE: 9-27-1990 Pbar(in.Hg.): 29.94 Nozzle # 5b Diam.(mm): 5.000
CLIENT: NID Pstat(in.N20): -4.6 Pitot Tube # 1234 Cp: 0.831
uNIT: Turbine Unit #2 Pduct(in.Hg.): 29.60 D.G. Meter & 990 Cor.Fact.: 1.0227
SITE: Inft.md: 28.0 Kagnehelic # L14] "xX* Factor: 0.5199
RUN #: PAH I3 Init.XK20: 4.4 Temp. Unit # Probe Liner: QTZ GS
Impinger Bkt # 1 Filter Holder: QT2 GS
PORT A DATA CALCULATIONS
4 TP Hour Minute Td )[4 Tm vm Vacuum vd DH Qm X180
1 6 17 20 901 1,20 85 552.53 7 99.7 0.25 0.43
2 s 17 26 922 0.95 85 554.710 [ 89.4 0.19 0.38
3 & 17 28 922 0.60 386 556.337 5 71.1 0,12 0.30
4 3 17 32 926 0.42 87 557.676 3 ~ 59.5 0.09 0.25
5 2 17 36 927 1.30 88 558.651 7 " 104.8 0.27 0.44
6 1 7 40 930 2.20 87 560.550 4 136.5 0.45 0.57
17 44 562.913
Sample Time = 26 921 1,11 85 10.390 93.5 0.23 109.6
PORT B DATA CALCULATIONS
¥ TP Hour Minute Td bP Tm Vm Vacuum vd DH Qm XI1s0
1 6 17 53 912 0.60 87 562.917 3 70.8 0.12 0.30
2 5 17 57 926 1.00 85 564.240 7 91.8 0.21 0.39
3 4 18 1 923 2.00 85 565.871 12 129.8 0.41 0.55
4 3 18 S 927 1.20 87 568.270 8 100.7 0.25 0.42
S 2 18 9 930 1.50 88 570.123 9 112.7 0.31 0.47
) 1 18 13 934 2.60 89 572.154 13 148.6 0.53 0.62
18 17 574.765
Sample Time = 24 925 1.48 87 11.848 109.1 0.30 107.3
PORY C DATA CALCULATIONS
] TP Hour Minute Td oP n vm Vacuum vd DH Qam X180
1 6 18 23 912 0.1 574.766 2 34.2 0.03 0.15
2 5 18 27 922 0.52 86 575.397 4 66.2 0.11 0.28
3 4 18 5S4 926 1.60 B85 576.58 10 116.2 0.33 0.49
4 3 18 58 926 1.70 846 578.710 1" 119.8 0.35 0.50
S 2 19 2 929 2.00 87 580.960 12 130.1 0.41 0.55
é I | 6 93% 3.00 B89 583.499 15 159.6 0.6% 0.67
19 10 586.355
Sample Time = 24 925 1.49 87 11.589 104.4 0.31 68.3
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PORT E DATA CALCULATIONS
# TP Hour Minute Td oP m Ve Vecuum vd DH om X1s0
1 6 18 S1 916 0.3 89 586.35% 3 54.9 0.07 0.23
2 S 18 S5 920 0.62 88 587.154 5 2.2 0.13 0.31
3 & 18 59 923 1.40 86 588.410 10 108.6 0.29 0.46
4 3 1w 3 929 2.00 85 590.372 12 130.1 0.41 0.55
S 2 19 7 933 2.10 85 592.352 13 133.5 0.43 0.56
6 1 19 11 935 1.80 85 595.000 13 123.7 0.37 0.52
19 15 597.631
Sample Time = 24 926 1.38 86 11.275 103.8 0.28 107.7
PORY F DATA CALCULATIONS
s TP Hour Minute Td oP (] Vm Vacuum vd DN om X150
1 6 19 19 910 0.14 88 597.631 2 34.2 0.03 0.15
2 S 19 23 921 0.36 85 3 55.0 0.07 0.23
3 & 19 27T 926 0.85 87 H 84.7 0.17 0.36
4 3 19 31 926 1.60 88 10 116.2 0.33 0.49
5 2 19 35 932 1.80 &9 1" 123.5 0.37 0.52
6 1 19 39 933 2.20 90 1 136.6 0.45 0.58
19 43 : 607.521
Sample Time = 24 926 1.16 88 9.890 91.7 0.24 106.4
PORT G DATA CALCULATIONS
# TP Nour Minute T1d oP ™ vm Vacuum vd DK om X180
1 6 19 46 915 0.00 90 607.521 0.0 0.00 0.00
2 S 19 46 915 0.00 89 0.0 0.00 0.00
3 & 19 &6 915 0.00 88 0.0 0.00 0.00
4 3 19 ‘ 46 915 0.27 88 2 47.6 0.06 0.20
5 2 19 S0 930 1.20 84 8 100.8 0.24 0.42
é 1 19 54 933 2.00 83 12 130.3 0.41 0.54
19 58 613.098
Sample Time = 24 921 0.58 87 5.577 46.4 0.12 119.6
Post-Test Leak Rate 0.010 CFN at 10 in. Hg.
Test Sumary
Sample Time = 144 924 87 60.569 91.5 0.25 97.8
NET CU. FT.

*\\
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/ ENVIRONMENTAL SERVICES
POLYCYLIC AROMATIC HYDROCARBONS EMISSIONS
Data and Results:
Date: 9-27-1990 Run #: PAH 3
Client: L 31] Time: 17:20
Unit: Turbine Unit #2 Project Mngr: oCL
Site: Project ¥#: 1425
Liquid Analysis: Gas Composition: Selected Results:
Absorber Type Contents Final Tare Net
Lg. Grnbg. W20 612.30 536.60 75.70 X002 volume 7.8 Vet M 28.40
Lg. Grnbg. . H20 573.30 $764.60 -1.30 X02 volume 12.4 Excess Air
Lg. Grnbg. EMPTY 415.80 414.90 0.90 X00 volume 0.0
Lg. Grnbg. SILICA GEL 793.30 704.30 89.00 XN2 volume 79.8 vm Standard 58.964
0.00 XH20 volume 11.5 Xisokinetic 107.5
Yotal 164.30 Standard T 60
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VELOCITY TRAVERSE & VOLUME FLOMW RATE

CLIENT:

DATE:
UNIT:
SAMPLE:

MI1D
9-27-1990 TIME: 17:20 -19:58
Turbine Unit #1

RUN #: PAN #3

Duct Diameter (in.) 98.0 Duct Press. (in.Hg.) 29.60 Mag Box # 7
Rectangular Duct 219.5 Vol. Per Cent K20 11.47 Temp. Unit #6058/6752
Ares (sq.ft.) 149.4 Molecular Wt. (wet) 28.40 Pitot Tube # 1234
Standard Teap. (F) 60.0 Std Press. (in.Ng.) 29.92 pitot Coeff. 0.831
|pe.jin. | A | 8 | c I E I F I G I
| |From | | | I | | |
| |edge |[Td Jop |vd |Td [op |vd |1d [op |vd |Td [op |vd |Td [op |vd  |Td |op |vd |
I | | | | | | j | | || | | | | | | | |
| 1] 8.0 [901 [1.20 | 99.0 |912 |0.60 | 70.3 |912 |0.14 | 34.0 |916 [0.36 | 54.5 |910 |0.14 | 33.9 |915 |0.00 | 0.0 |
| 2 |24.0 |922 |0.95 | 88.8 [924 [1.00 | 91.2 |922 |0.52 | 65.7 ]920 J0.62 | 71.7 |921 |0.36 | 54.6 |915 |0.00 | 0.0 |
| 3 140.0 |922 |0.60 | 70.6 |923 |2.00 [128.9 |926 |1.60 |115.4 |923 ]1.40 |107.8 |924 |0.85 | 84.0 |915 |0.00 | 0.0 |
| 4 |56.0 |924 |0.42 | 59.1 |927 [1.20 [100.0 |926 |1.70 |118.9 |929 |2.00 [129.1 |926 |1.60 [115.4 [915 |0.27 | 47.2 |
| 5 |72.0 |927 |1.30 {104.0 [930 [1.50 |111.9 |929 |2.00 |129.1 |933 |2.10 J132.5 |932 |1.80 |122.7 |930 |1.20 [100.1 |
| 6 |88.0 |930 |2.20 [135.5 |934 |2.60 |147.5 |934 |3.00 |158.5 |935 ]1.80 |122.8 |933 [2.20 |135.6 |933 |2.00 [129.3 |
I P | I I [ I o | P | . | |
| | | | | | ] | | | l—I | | | | | | | |
RESULTS:
Avg. Vel, (vd) 124.6 FPS @ 525 F and 29.6 in. Mg.
volume Flow Rate od 1116.5 X1000 ACFM

Qstd (wet) $83.3 X1000 SCFM

Qstd (dry) 516.4 X1000 SDCFM
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DATA BHEETS

CONSTANT MONITORING
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///’ ENVIRONMENTAL SERVICES
CONSTANT MONITORING

DATA AND RESULTS:

Client: M.I.D. Unit: Turbine Unit #2
Date: 9-28-1990 Site:
Analyzer: IR Zero Gas: Nitrogen
Model Number: 702 Span Gas: c0o2
Analyzer Range: 0-20% Cyl #: K810453
Recorder Range: -5 to 95% F.S. Value: 15
Units: § Volume
Interval (min): 5
RUN 1
Analysis Time Analyzer response
Interval Hour Minute % Full Scale ° [Conc. ]
Initial Zero 10 50 7.5 - 0.0
Initial Span 10 55 89.0 - 15.0
Interval 1 11 1l 24.5 - 3.1
Interval 2 11 6 25.0 - 3.2
Interval 3 11 11 25.0 - 3.2
Interval 4 11 16 25.0 - 3.2
Interval S 11 21 24.5 - 3.1
Interval 6 11 26 25.0 - 3.2
Interval 7 11 31 25.0 - 3.2
Interval 8 11 36 24.5 - 3.1
Final Zero 11 39 8.0 - 0.0
Final Span 11 43 88.5 - 15.0
.Zero Drift &FS = 0.5 Run Average 3.2
Span Drift &FS = ~-1.0
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///’ ENVIRONMENTAL SERVICES

DATA AND RESULTS:

Client: M.I.D.
Date: 9-28-1990
Analyzer: IR
Model Number: 702

Analyzer Range: 0-20%

Recorder Range:

RUN 2

Analysis Time
Interval Hour
Initial Zero 11
Initial Span 11
Interval 1l 11
Interval 2 11
Interval 3 11
Interval 4 12
Interval 5 12
Interval 6 12
Interval 7 12
Interval 8 12
Final Zero 12
Final Span 12
Zero Drift sFS = -0.5
Span Drift &FS = 0.5

Page

41 of 56

CONSTANT

-5 to 95% F.S.

Minute

MONITORING

Unit: Turbine Unit #2

Site:

Zero Gas: Nitrogen
Span Gas: Co2

cyl #: K810453
Value: 15
Units: $ Volume
Interval (min): 5

Analyzer response
% Full Scale ° [Conc. ]
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wm
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Run Average 3.2
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/ ENVIRONMENTAL SERVICES

DATA AND RESULTS:

Client: M.I.D.

Span Drift %FS = -1.0

Page

42 of 56

CONSTANT MONITORING

Unit: Turbine Unit §2

Site:

Zero Gas:

Span Gas:

Ccyl #:

Value:

Units:
Interval (min):

Analyzer response

Minute § Full Scale -

Date: 9-28-1990

Analyzer: IR

Model Number: 702

Analyzer Range: 0-20%

Recorder Range: -5 to 95% F.S.
RUN 3

Analysis Time

Interval Hour

Initial Zero 12 31
Initial Span 12 40
Interval 1 12 51
Interval 2 12 56
Interval 3 13 1
Interval 4 13 6
Interval 5 13 11
Interval 6 13 16
Interval 7 13 21
Interval 8 13 26
Final Zero 12 35
Final Span 12 38
Zero Drift &FsS = 0.5

Run Average

Nitrogen
COo2
K810453
15
£ Volume

1

MOoOMKKRERNDNMNMIDWOM
e« & & s & & 2 & o @
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(/” ENVIRONMENTAL SERVICES
CONSTANT MONITORING

DATA AND RESULTS:

Client: M.I.D. Unit: Turbine Unit #2
Date: 9-28-1990 Site:
Analyzer: Teledyne Zero Gas: Nitrogen
Model Number: 320 Span Gas: 02
Analyzer Range: 0-25% Cyl #: K810453
Recorder Range: -5 to 95% F.S. Value: 8
Units: £ Volume
Interval (min): 5
RUN 1
Analysis Time Analyzer response
Interval Hour Minute & Full Scale [Conc. ]
Initial Zero 10 50 11.0 - 0.0
Initial Span 10 55 42.0 - 8.0
Interval 1 11 1 70.0 - 15.0
Interval 2 11 6 72.0 - 15.4
Interval 3 11 11 72.5 - 15.4
Interval 4 11 16 73.0 - 15.4
Interval 5 11 21 73.5 - 15.4
Interval 6 11 26 73.0 - 15.2
Interval 7 11 31 72.5 -~ 15.0
Interval 8 11 36 71.0 - 14.5
Final Zero 11 39 9.5 - 0.0
Final Span 11 43 42.0 - 8.0
Zero Drift %Fs = -1.5 Run Average ~ '15.2
Span Drift %FS = 1.5
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///’ ENVIRONMENTAL SERVICES
CONSTANT MONITORING

DATA AND RESULTS:

Client: M.I.D. Unit: Turbine Unit #2
Date: 9-28-1990 Site:
Analyzer: Teledyne Zero Cas: Nitrogen
Model Number: 320 Span Gas: 02
Analyzer Range: 0-25% Cyl #: K810453
Recorder Range: -5 to 95% F.S. Value: 8
Units: $ Volume
Interval (min): 5
RUN 2
Analysis Time Analyzer response
Interval Hour Minute % Full Scale ° [Conc. )
Initial Zero 11 39 9.5 - 0.0
Initial Span 11 43 42.0 - 8.0
Interval 1 11 46 72.0 - 15.4
Interval 2 11 51 72.5 -~ 15.5
Interval 3 11 56 71.5 - 15.3
Interval 4 12 1l 70.5 - 15.1
Interval 5 12 6 70.0 - 15.0
Interval 6 12 11 70.0 - 15.0
Interval 7 12 16 69.0 - 14.8
Interval 8 12 21 68.5 - 14.7
Final Zero 12 31 7.0 - 0.0
Final Span 12 40 37.5 - 8.0
Zero Drift %Fs = -2.5 Run Average 15.1
Span Drift %FS = -2.0




@@@S@@W@| Page 45 of 56

///’ ENVIRONMENTAL SERVICES
CONSTANT MONITORING

DATA AND RESULTS:

Client: M.I.D. Unit: Turbine Unit #2
Date: 9-28-1990 Site:
Analyzer: Teledyne Zero Gas: Nitrogen
Model Number: 320 Span Gas: 02
Analyzer Range: 0-25% Cyl #: K810453
Recorder Range: -5 to 95% F.S. Value: 8
Units: £ Volume
Interval(min): 5
RUN 3
Analysis Time Analyzer response
Interval Hour Minute % Full Scale ° {Conc.])
Initial Zero 12 31 7.0 - 0.0
Initial Span 12 40 37.5 - 8.0
Interval 1l 12 51 65.5 - 15.3
Interval 2 12 56 65.5 - 15.3
Interval 3 13 1 65.5 - 15.3
Interval 4 13 6 66.5 - 15.6
Interval 5 13 11 66.5 - 15.6
Interval 6 13 16 65.5 - 15.3
Interval 7 13 21 65.0 - 15.2
Interval 8 13 26 65.0 - 15.2
Final Zero 12 35 7.0 - 0.0
Final Span : 12 38 37.5 - 8.0
Zero Drift &FsS = 0.0 Run Average 15.4
Span Drift %FS = 0.0
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///’ ENVIRONMENTAL SERVICES
CONSTANT MONITORING

DATA AND RESULTS:

Client: M.I.D. Unit: Turbine Unit #2
Date: 9-28-1990 Site:
Analyzer: IR Zero Gas: Nitrogen
Model Number: 702 Span Gas: Cco
Analyzer Range: 0-3000 Ccyl ¢: ALM-14369
Recorder Range: -5 to 95% F.S. Value: 2541
Units: ppm
Interval (min): 5
RUN 1
Analysis Time Analyzer response
Interval Hour Minute % Full Scale [Conc. ]
Initial Zero 10 50 4.0 - 0.0
Initial Span 10 55 93.5 - 2541.0
Interval 1 11 1 5.5 - 38.8
Interval 2 11 6 5.5 - 37.4
Interval 3 11 11 5.5 - 36.0
Interval 4 11 16 6.5 - 63.1
Interval S 11 21 6.0 - 47 .4
Interval 6 11 26 5.5 - 31.7
Interval 7 11 31 5.5 - 30.3
Interval 8 11 36 5.0 - 14.5
Final Zero 11 39 4.5 - 0.0
Final Span 11 43 93.5 - 2541.0
Zero Drift %FS = 0.5 Run Average - 37.4
Span Drift $FS = -0.5
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//, ENVIRONMENTAL SERVICES

Recorder Range:

RUN 2
Analysis
Interval

Initial Zero
Initial Span
Interval
Interval
Interval
Interval
Interval
Interval
Interval
Interval
Final Zero
Final Span

Client: M.I.D.

DATA AND RESULTS:

OO WN

Date: 9-28-1990
Analyzer: IR
Model Number: 702
Analyzer Range: 0-3000

CONSTANT

MONITORING

Unit: Turbine Unit #2

Site:

 Zero Gas:

-5 to 95% F.S.

Minute

Span Gas:

Cyl #:

Value:

Units:
Interval (min):

Analyzer response
% Full Scale °

® & 8 e = 8 & 2 2 s 2
ouunuuuuuuuuuw,
|

OWb bMWD

Run Average

Nitrogen

Co

AIM-14369
2541

ppn

0.0
2541.0
33.8
8.0
10.7
13.5
16.3
19.1
21.9
24.7
0.0
2541.0

Zero Drift %Fs =
Span Drift %&FS =
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/ ENVIRONMENTAL SERVICES

DATA AND RESULTS:

Recorder Range:

RUN 3
Analysis
Interval

Initial Zero
Initial Span
Interval
Interval
Interval
Interval
Interval
Interval
Interval
Interval
Final Zero
Final Span

BN, W

Zero Drift 3FS =
Span Drift %FS =

Client: M.I.D.

Date: 9-28-1990
Analyzer: IR
Model Number: 702
Analyzer Range: 0-3000

-5 to 95% F.S.

Page 48 of 56

CONSTANT MONITORING

Unit:
Site:

Zero Gas:

Span Gas:

Cyl #:

Value:

Units:
Interval (min):

Analyzer response
Minute § Full Scale -

* 6 & ¢ e & o & s o »
cuvuuouUuumuLuuionm
i

=
-
CWwhbbLLLALAAOW

Turbine Unit #2

Nitrogen
CcO
ALM-14369

2541
ppm

0.0
2541.0
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
0.0
2541.0
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//’ ENVIRONMENTAL SERVICES
CONSTANT MONITORING

DATA AND RESULTS:

Client: M.I.D. Unit: Turbine Unit #2
Date: 9-28-1990 Site:
Analyzer: TECO Zero Gas: Nitrogen
Model Number: 10 Span Gas: NOX
Analyzer Range: 0-1000 Cyl #: ALM-14369
Recorder Range: -5 to 95% F.S. Value: 816.9
Units: ppm
Interval (min): 5
RUN 1
Analysis Time Analyzer response
Interval Hour Minute % Full Scale (Conc.]
Initial Zero 10 50 5.5 - 0.0
Initial Span 10 55 86.5 - 816.9
Interval 1l 11 1 8.8 - 33.3
Interval 2 11 6 8.8 - 33.3
Interval 3 11 11 8.8 - 33.3
Interval 4 11 16 8.8 - 33.3
Interval 5 11 21 8.8 - 33.3
Interval 6 11 26 8.8 - 33.3
Interval 7 11 31 8.8 - 33.3
Interval 8 11 36 8.8 - 33.3
Final Zero 11 39 5.5 - 0.0
Final Span 11 43 85.0 - 816.9
Zero Drift &Fs = 0.0 Run Average 33.3
Span Drift $Fs = -1.5
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///’ ENVIRONMENTAL SERVICES
CONSTANT MONITORING

DATA AND RESULTS:

Client: M.I.D. Unit: Turbine Unit {#2
Date: 9-28-1990 Site:
Analyzer: TECO Zero Gas: Nitrogen
Model Number: 10 Span Gas: NOX
Analyzer Range: 0-1000 Cyl #: ALM-14369
Recorder Range: -5 to 95% F.s. Value: 816.9
Units: ppm
Interval (min): 5
RUN 2
Analysis Time Analyzer response
Interval Hour Minute § Full Scale [Conc. ]
Initial Zero 11 39 5.5 - 0.0
Initial Span 11 43 85.0 - 816.9
Interval 1 11 46 9.0 - 36.0
Interval 2 11 51 9.5 - 41.1
Interval 3 11 56 9.5 - 41.1
Interval 4 12 1 9.5 - 41.1
Interval 5 12 6 9.5 - 41.1
Interval 6 12 11 9.5 - 41.1
Interval 7 12 16 9.5 - 41.1
Interval 8 12 21 9.5 - 41.1
Final Zero 12 31 5.5 - 0.0
Final Span 12 40 84.0 - 816.9
Zero Drift %Fs = 0.0 Run Average 40.5
Span Drift %Fs = -1.0




@@@S@.RW@. Page 51 of 56

/ ENVIRONMENTAL SERVICES
CONSTANT MONITORING

DATA AND RESULTS:

Client: M.XI.D. Unit: Turbine Unit #2
Date: 9-28-1990 Site:
Analyzer: TECO Zero Gas: Nitrogen
Model Number: 10 Span Gas: NOX
Analyzer Range: 0-1000 Cyl #: ALM-14369
Recorder Range: -5 to 95% F.S. Value: 816.9
Units: ppm
Interval (min): 5
RUN 3
Analysis Time Analyzer response
Interval Hour Minute % Full Scale ° {Conc. )
Initial Zero 12 31 5.5 - 0.0
Initial Span 12 40 84.0 - 816.9
Interval 1 12 51 9.5 - 41.6
Interval 2 12 56 9.5 - 41.6
Interval 3 13 1 9.5 - 41.6
Interval 4 13 6 9.0 - 36.4
Interval 5 13 11 9.0 - 36.4
Interval 6 13 16 9.0 - 36.4
Interval 7 13 21 9.0 - 36.4
Interval 8 13 26 9.0 - 36.4
Final Zero 12 35 5.5 - 0.0
Final Span 12 38 82.5 - 816.9
Zero Drift &FS = 0.0 Run Average 38.4
Span Drift &FS = -1.5
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///’ ENVIRONMENTAL SERVICES
INITIAL MOLECULAR WEIGHT AND PERCENT WATER

CLIENT: Modesto Irrigation District

DATE: 26 September 1990 TIME: 1015-1045
UNIT: Turbine Unit #2

SAMPLE: Natural Gas RUN #: only
PRESSURE TEMPERATURE

Pbar (in. Hg) 29.95 Standard (°F) 60
Pstatic (in. H20) " -4 Duct (°F) 864
Pduct (in. Hg) 29.66

METER DATA WATER COLLECTION
Initial Meter 259.799 Final wWt. (g) 2256.1
Final Meter 275.113 Tare Wt. (g) 2228.5
Meter Temp (°F) 84

?H (in. H20) 1.70 Net Water (g) 27.6
Avg Y 1.0118

FIXED GASES (Vol. % dry)

Oxygen 15.0
Carbon Dioxide 3.0 RESULTS:
Nitrogen 82.0
Dry M.W. 29.08
Vm std. 14.89
$H20 7.93
- Wet M.W. 28.20
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INITIAL MOLECULAR WEIGHT AND PERCENT WATER

CLIENT: Modesto Irrigation District
DATE: 27 September 1990 TIME: 1100-1130
UNIT: Turbine Unit #2
SAMPLE: DISTILLATE #2 RUN §: only
PRESSURE TEMPERATURE
Pbar (in. Hg) 30.05 Standard (°F) 60
Pstatic (in. H20) -4 Duct (°F) 924
Pduct (in. Hg) 29.76
METER DATA WATER COLLECTION
Initial Meter 275.213 Final Wt. (g) 2280.8
Final Meter 290.701 Tare Wt. (g) 2256.1
Meter Temp (°F) 93
?H (in. H20) 1.70 Net Water (qg) 24.7
Avg Y 1.0118
FIXED GASES (Vol. % dry)
Oxygen 15.0
Carbon Dioxide 3.0 RESULTS:
Nitrogen 82.0
Dry M.W. 29.08
vm std. 14.86
$H20 7.17
Wet M.W. 28.29
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APPENDIX A
PAH EMISBIONS CALCULATIONS
LABORATORY RESULTS

Page A-1



EUREKA LABORATORIES,

POLYCYLIC AROMATIC HYDROCARBONS

ARB 429

INC.

6790 Florin-Perkins Road

Sacramento, CA 95828
{916) 381-7953

Order No: 90-10-016
Hazardous Waste Testing
Certification: E765

CLIENT: ECOSERVE
PROJECT #: 1425

SAMPLE ID: ECO1425-PAH-1

DATE RECEIVED: 10/02/1990
DATE EXTRACTED: 10/09/1990
DATE COMPLETED: 10/15/1990
DATE SAMPLED: 09/27/1990

COMPOUND CONCENTRATION PQL *
ug/emission ug/emission
Naphthalene 136 1.5
Acenaphthylene <l.5 1.5
Acenaphthene <l.5 1.5
Fluorene <l.5 1.5
Phenanthrene 3.2 1.5
Anthracene <1.5 1.5
Fluoranthene <1.%5 1.5
Pyrene <l.5 1.5
Benzo(a)anthracene <1.5 1.5
Chrysene 1.5 1.5
Benzo(b)fluoranthene <1.5 1.5
Benzo(k) fluoranthene <l.5 1.5
Benzo(a)pyrene <1.5 1.5
Benzo(g,h,i)perylene <l.5 1.5
Dibenzo(a,h)anthracene <1.% 1.5
Indeno(1,2,3-cd)pyrene <1.5 1.5

Benzo(a)anthrécene-dlz

Methyl-Naphthalene-d10

% Surrogate Spike Recovery
60%

37%

* Instrument Detection Limit are 1.5 ug/ml, and samples extract

final volume are 1 ml.

ug/emission.

The practical Detection Limit is 1.5

October 18, 1990

Date



POLYCYLIC AROMATIC HYDROCARBONS @ @ Qv

“ARB 429

EUREKA LABORATORIES, INC. Order No: 90-10-016

6790 Florin-Perkins Road Hazardous Waste Testing

Sacramento, CA 95828 Certification: E765

(916) 381-7953

CLUTENT: ECOSERVE DATE RECEIVED: 10/02/1990

PROJECT #: 1425 DATE EXTRACTED: 10/09/1990

SAMPLE ID: BLANK DATE COMPLETED: 10/15/1990
COMPOUND CONCENTRATION PQL *

ug/emission ug/emission

Naphthalene <1.5 1.5
Acenaphthylene <1.%5 1.5
Acenaphthene <1.5 1.5
Fluorene <1.5 1.5
Phenanthrene <l.% 1.5
Anthracene <l.5 1.5
Fluoranthene <l.5 1.5
Pyrene <l.5 1.5
Benzo(a)anthracene <l.5 1.5
Chrysene <l.5 1.5
Benzo{b)fluoranthene <1.5 1.5
Benzo(k)fluoranthene <1.5 1.5
Benzo(a)pyrene <l.5 1.5
Benzo(g,h, i)perylene <1.5 1.5
Dibenzo(a,h)anthracene <1.5 1.5
Indeno(1,2,3-cd)pyrene <l.5 1.5

% Surrogate Spike Recovery
Benzo(a)anthracene-d12 58%

Methyl-Naphthalene-d10 -

* Instrument Detection Limit are 1.5 ug/ml, and samples extract
final volume are 1 ml. The practical Detection Limit is 1.5

ug/emission.
x October 18, 1990
ung P. U1 Ph.D. Date
Chemist




POLYCYLIC AROMATIC HYDROCARBONS

EUREKA LABORATORIES, INC.
6790 florin-Perkins Road
Sacramento, CA 95828
(916) 381-7953

ARB 429

Order No: 90-10-01¢6
Hazardous Waste Testing
Certification: E765

CLIENT:  ECOSERVE DATE RECEIVED: 10/02/1990

PROJECT #: 1425 DATE EXTRACTED: 10/09/1990

SAMPLE ID: £CO1425-PAH-2 DATE COMPLETED: 10/15/1990

DATE SAMPLED: 09/27/1990
COMPOUND CONCENTRATION PQL *
ug/emission ug/emission
Naphthalene 94 1.5
Acenaphthylene <l.5 1.5
Acenaphthene 1.5 1.5
Fluorene <1.5 1.5
Phenanthrene 1.5 1.5
Anthracene 1.5 1.5
Fluoranthene <1.5 1.5
Pyrene 1.5 1.5
Benzo(a)anthracene 1.5 1.5
Chrysene <1.5 1.5
Benzo(b)fluoranthene <1.5 1.5
Benzo(k)fluoranthene <1.5 1.5
Benzo(a)pyrene <l.5 1.5
Benzo(g,h,i)perylene 1.5 1.5
Dibenzo(a,h)anthracene <1.5 1.5
Indeno(1,2,3-cd)pyrene <l.5 1.5
. % Surrogate Spike Recovery

Benzo(a)anthracene-dl2 76%
Methyl-Naphthalene-d10 23%

* Instrument Detection Limit are 1.5 ug/ml, and samples extract

final volume are 1 ml.

ug/emission.

Chung é%%éS% iE.g. ‘
Chemis

The practical Detection Limit is 1.5

October 18, 1990
Date




EUREKA LABORATORIES,

POLYCYLIC AROMATIC HYDROCARBONS

ARB 329

INC.

6790 Florin-Perkins Road

Sacramento, CA 95828
(916) 381-7953

Order No: 90-10-016
Hazardous Waste Testing
Certification: E765

CLTENT:  ECOSERVE
PROJECT #: 1425

SAMPLE ID: EC01425-PAH-3

~ DATE RECEIVED: 10/02/1990

DATE EXTRACTED: 10/09/1990
DATE COMPLETED: 10/15/1990
DATE SAMPLED: 09/27/1990

COMPOUND CONCENTRATION PQL *
ug/emission ug/emission
Naphthalene 177 1.5
Acenaphthylene <1.5 1.5
Acenaphthene <1.% 1.5
Fluorene <1.5 1.5
Phenanthrene 1.5 1.5
Anthracene <l.5 1.5
Fluoranthene <1.5 1.5
Pyrene 1.5 1.5
Benzo(a)anthracene <1.5 1.5
Chrysene <l.5 1.5
Benzo(b)fluoranthene <l.5 1.5
Benzo(k)fluoranthene <1.% 1.5
Benzo(a)pyrene <1.5 1.5
Benzo{g,h,i)perylene <l.5 1.5
Dibenzo(a,h)anthracene <1.5 1.5
Indeno(1,2,3-cd)pyrene <l.5 1.5
- % Surrogate Spike Recovery

Benzo(a)anthracene-d12 64%
Methyl-Naphthalene-d10 52%

* Instrument Detection Limit are 1.5 ug/ml, and samples extract

final volume are 1 ml.

ug/emission.

The practical Detection Limit is 1.5

October 18, 1990
Date




EUREKA LABORATORIES,

POLYCYLIC AROMATIC HYDROCARBONS

INC.

6790 fFlorin-Perkins Road

Sacramento, CA 95828
(916) 381-7953

ARB 229

Order No: 90-10-016
Hazardous Waste Testing
Certification: E765

CLIENT: ECOSERVE
PROJECT #: 1425

SAMPLE ID: EC01425-PAH-BLNK

DATE RECEIVED: 10/02/1990
DATE EXTRACTED: 10/09/1990
DATE COMPLETED: 10/15/1990
DATE SAMPLED: 09/27/1990

COMPOUND CONCENTRATION PQL *
ug/emission ug/emission
Naphthalene 129 1.5
Acenaphthylene <1.5 1.5
Acenaphthene <1.5 1.5
Fluorene <1.5 1.5
Phenanthrene <1.5 1.5
Anthracene <1.5 1.5
Fluoranthene <1.5 1.5
Pyrene <1.5 1.5
Benzo{a)anthracene <1.5 1.5
Chrysene <1.5 1.5
Benzo(b)fluoranthene <1.5 1.5
Benzo(k)fluoranthene <1.5 1.5
Benzo(a)pyrene <1.5 1.5
Benzo(g,h, i)perylene <1.5 1.5
Dibenzo(a,h)anthracene <1.5 1.5
Indeno(1,2,3-cd)pyrene <1.5 1.5

Benzo(a)anthr;cene-dlz
Methyl-Naphthalene-dl10

% Surrogate Spike Recovery

64%
15%

%*

final volume are 1 ml.

ug/emission.

ung
Chemist

Instrument Detection Limit are 1.5 ug/ml, and samples extract
The practical Detection Limit is 1.5

VZ?' October 18, 1990
.D. Date



EUREKA LABORATORIES,

POLYCYLIC AROMATIC HYDROCARBONS

ARB 429
INC.

6790 Florin-Perkins Road

Sacramento, CA 95828
(916) 381-7953

Order No: 90-10-016
Hazardous Waste Testing
Certification: E£765

CUTENT: ECOSERVE

DATE RECEIVED: 10/02/1990

PROJECT #: 1425 DATE EXTRACTED: 10/05/1990
SAMPLE ID: REAGENT SPIKE RECOVERY DATE COMPLETED: 10/15/1990

COMPOUND SPIKE RECOVERY

Naphthalene 77%

Acenaphthylene 81%

Acenaphthene 93%

Fluorene 92%

Phenanthrene 86%

Anthracene 87%

Fluoranthene 95%

Pyrene 93%

Benzo(a)anthracene 101%

Chrysene 94%

Benzo(b)fluoranthene 113%

Benzo(k)fluoranthene 115%

Benzo(a)pyrene 118%

Benzo{(g,h,i)perylene 109%

Dibenzo(a,h)anthracene 97%

Indeno(1,2,3-cd)pyrene 93%

Benzo(a)anthracene-
Methyl-Naphthalene-

% Surrogate Spike Recovery

dl2

92%
dlo -

ung
Chemist

L7, P

.0. Date

October 18, 1990




POLYCYLIC AROMATIC HYDROCARBONS

ARB 429
EUREKA LABORATORIES, INC. Order No: 90-10-016
6790 Florin-Perkins Road Hazardous Waste Testing
Sacramento, CA 95828 Certification: E765
(916) 381-7953
CLTENT: ECOSERVE DATE RECEIVED: 10/02/1990
PROJECT #: 1425 DATE €XTRACTED: 10/05/1990
SAMPLE ID: REAGENT SPIKE RECOVERY DATE COMPLETED: 10/15/1990
DUPLICATE

COMPOUND SPIKE RECOVERY

Naphthalene 73%

Acenaphthylene 76%

Acenaphthene 89%

Fluorene 88%

Phenanthrene 83%

Anthracene 81%

Fluoranthene 89%

Pyrene 88%

Benzo(a)anthracene 97%

Chrysene 93%

Benzo(b)fluoranthene 109%

Benzo(k)fluoranthene 100%

Benzo(a)pyrene 103%

Benzo(g,h,i)perylene 112%

Dibenzo(a,h)anthracene 107%

Indeno(1,2,3-cd)pyrene 93%

Benzo(a)anthrécene-dlz
Methyl-Naphthalene-d10

% Surrogate Spike Recovery
90%

hemist

X7 . October 18, 1990
ung P./LW Ph.D. Date
C



COrPY

FORMALDEHYDE ANALYSIS
By ONPH Derivatization and HPLC

Method CARB 430
EUREKA LABORATORIES, INC. Order No: 90-10-016
6790 Florin-Perkins Road Hazardous Waste Testing
Sacramento, CA 95828 Certification: E765
{916) 381-7953
CUTENT:  ECOSERVE DATE RECEIVED: 1070271990
PROJECT #: 1425 DATE EXTRACTED: 10/05/1990

DATE COMPLETED: 10/12/1990
DATE SAMPLED: 09/27/1990

SAMPLE ID. FORMALDEHYDE CONTENT Sample Volume Detection Limit
(ug/U DRPH SoTution) (m1) : ug/L (ppb)

EC01425-NG1 145 40 15
EC01425-NG2 26.4 40 15
EC01425-NG3 26.1 40 15
EC01425-D21 34.8 40 15
EC01425-D22 17.9 40 15
EC01425-D23 23.0 40 15
£C01425-D2 BLANK <30 20 30 **
EC01425-NG BLANK 40.5 25 24
METHOD BLANK <15 15

* REAGENT SPIKE RECOVERY - 96%
* REAGENT SPIKE RECOVERY DUP. 96%

* Reagent spike set is used due to insufficient sample provided.

** Higher detection limit due to less sample volume.

%Mé ’(fi"/ October 30, 1990

Mark Shih, Ph.D. Date
Chemist




ZALCO LABORATORIES, INC.
Analytical & Consulting Services

Ecoserve Laboratory No: 25290-1
690 A. Garcia Ave. Date Received: 10-4~90
Pittsburg, CA 94565 Date Reported: 10-18-90

Attention: Rowena Romero
Sample: Fuel 0Oil

Sample Description: BQO 1425-1 sampled on 9-28-90

AB 2588 - Air Tadcs

Total

Concentration Method/

— ma/kg MRL, Reference
Arsenic, As < 0.5 0.5 7061/1
Beryllium, Be < 0.5 0.5 6010/1
Cadmium, 4 < 0.5 0.5 6010/1
Chramium, Cr < 2.5 2.5 6010/1
Chromium, (VI) 0.05 6010/1
Copper, Cu < 2.5 2.5 6010/1
Iead, B < 2.5 2.5 6010/1
Marganese, Mn < 1.5 1.5 6010/1
Mercury, Hg < 0.02 0.02 7471/1
Nickel, Ni < 2.5 2.5 6010/1
Selenium, Se < 0.05 0.05 7741/1
zinc, Zn 28 2.5 6010/1

Method References:
1. EPA SW-846, 1986 3rd Bdition

MRL = Minimum Reporting lLevels

chard &{ Penner
Laboratory Director

RLP/jr

¥_43C)9 Armour Avenue Beakersfield, California 93308__)
(B80S) 385-0539 FAX (B809S) 395-3069




Ecoserve
690 A. Garcia Ave.

Pittsburg, CA 94565
Attention: Rowena Romero
Sample: Fuel 0il

Bottaom Sediment & Water

(ASTM D 240) cal/g 10880
Btu/1b 19590
Btu/gal 140100
Btu/bbl 5882000

RLP/jr

;_4309 Armour Avenue

(B80S) 3985-0539

ZALCO LABORATORIES, INC.
Analytical & Consulting Services

laboratory No: 25290-1
Date Received: 10-4-90
¢ 10-18-90

Sample Description: BOO 1425-1 sampled on 9-28-90

OMPLIANCE FUEL OIT ANALYSIS

Elemental Analysis

(ASTM D 96) vol. & (CFR 40:60.45)
Total Qut < 0.05 As Rec'd
Emilsion < 0.05 _wt. &
Water < 0.05 Carbon 87.35
Sediment < 0.05 Hydrogen 12.19
Oxygen 0.20
API Gravity @ 60 °F 33.3 Nitrogen 0.23
(ASTM D 287) Sul fur 0.03
Ash < 0.01
Specific Gravity @ 60 °F 0.859
Density, 1bs/bbl @ 60 °F 300 “"F" Factors DSCF/MMBtu
Gross Heating Value: EPA @ 68 °F 9085

KCAPCD €@ 60 °F 8949
Total Chloride,

Cl, ppm 5.1
(EPA 9076)

Laboratory Director

Bakersfield, Cslifornia 93308__)
FAX (B80S) 395-3069




Ecoserve

Sanple:

RLP/Ir

Sample Description:

690 A. Garcia Ave.
Pittsburg, CA 94565

Attention: Rowena Ramero

Diesel

ZALCO LABORATORIES, INC.
Analytical & Consulting Services

Laboratory No: 25290-2
Date Received: 10-4-90
Date Reported: 10-18-90

EOD 1425-2 sampled on 9-28-90

AB 2588 - Air Tadcs

Total

Concentration

— m/kg
Arsenic, As < 0.5
Beryllium, Be < 0.5
Cadnmium, d < 0.5
Chramium, Cr < 2.5
Chromium, (VI)
Copper, Qu < 2.5
Lead, Fb < 2.5
Manganese, Mn < 1.5
Mercury, Hg < 0.02
Nickel, Ni < 2.5
Selenium, Se 0.058
zinc, 2n 24

Method References:
1. EPA SW-846, 1986 3rd Edition

MRL = Minimumm Reporting Levels

(B0S) 395-0539

Method/
Reference

7061/1
6010/1
6010/1
6010/1
6010/1
6010/1
6010/1
6010/1
7471/1
6010/1
7741/1
6010/1

2

. o )

* o @
uououvuuuouuunnm
N (&)

NONOFRNMONMOOO
wm

Laboratory Director

;__4308 Armour Avenue Bekersfield, California 93308__/

FAX (B0S) 395-3069




ZALCO LABORATORIES, HINC.
Analytical & Consulting Services

Eooserve Laboratory No: 25290-2
690 A. Garcia Ave. Date Received: 10-4-90
Pittsburg, CA 94565 ‘ Date Reported: 10-18-90

Attention: Rowena Ramero
Sample: Fuel 0il

Sample Description: BOO 1425-2 sampled on 9-28-90

QMPLIANCE FUEL OIL ANALYSIS

Bottom Sediment & Water Elemental Analysis
(ASTM D 96) vol. % (CFR 40:60.45)
Total Qut < 0.05 As Rec'd
Emulsion < 0.05 _wt. §
Water < 0.05 Carbon 87.28
Sediment < 0.05 Hydrogen 12.29
Oxygen 0.30
API Gravity @ 60 °F 33.3 Nitrogen 0.09
(ASTM D 287) Sul fur 0.04
Ash < 0.01
Specific Gravity @ 60 °F 0.859 '
Density, lbs/bbl @ 60 °F 300 “F" Factors DSCF/MMBtu
Gross Heating Value: EPA @ 68 °F 9108
(ASTM D 240) cal/g 10870 KCAPCD @ 60 °F 8972
‘Btu/lb 19560
Btu/gal 139900 Total Chloride,
Btu/bbl 5875000 Cl, pom 5.9
(EPA 9076)

1 c-/
747" ichard L. Penner
/ Laboratory Director
RLP/jr

;_4809 Armour Avenue Bakersfield, California 83308__)

(805) 3950539 FAX (80S) 3985-3069




REo. o b el

_ Hazen Research, inc.

4601 Indiana St. - Golden, Colo. 80403
HAZEN Yel: (303) 279-4501 - Telex 45-860 DATE

October 30 1990
FAX: (303) 278-1528

HRI PROJECT 002-13-Y
HRI SERIES NO. J91/90

DATE RECD. 10/4/90
CUST P.O.#
ECOSERVE Inc.
Rowena R. Romero
690 A Garcia Avenue
Pittsburg California 94565
REPORT OF ANALYSIS
SAMPLE NO. J91/90-1
SAMPLE IDENTIFICATION: ECO1425-1 Fuel 0il 9/28/90
Gross Alpha pCi/g,(+-Precision*) 0.1(+-0.2)
Radium 226 pCi/g,(+-Precision%*) 0.0(+-1.0)
Radium 228 pCi/g,(+-Precision¥) 0.0{+-2.8)
By:

Robert Rostad
Laboratory Manager

*Variability of the radiocactive disintegration process (counting error) at the 95%
confidence level,1.96 x sigma



- Hazen Research, Inc.

4601 Indiana Sl. - Golden, Colo. 80403

HAZEN Tel: (303) 279-4501 - Telex 45-860 DATE October 30 1990
_ FAX: (303) 278-1528 HRI PROJECT 002-13-Y

HRI SERIES NO. J91/90

DATE RECD. 10/4/90

CUST P.O.§

ECOSERVE Inc.

Rowena R. Romero

600 A Garcia Avenue
Pittsburg California 94565

REPORT OF ANALYSIS

e T D O T R e = . D -~ - —— - T " " = T~ _— o 7 " - — — =

SAMPLE NO. J91/90-2
SAMPLE IDENTIFICATION: ECO1425-2 Fuel 0il 9/28/90

o T e o I e o = 0 0 4 o e o o o et o . e e e o s 00 . T M e A " S S e T e e e . T > > — — —— — — = = ————

Gross Alpha pCi/g, (+-Precisiont) 0.0(+-0.1)

Radium 226 pCi/g, (+-Precision*) 0.0(+-0.9)

Radium 228 pCi/g,(+-Precision%) 0.0(+-3.0)
By:

Robert Rostad
Laboratory Manager

*Variability of the radioactive disintegration process (counting error) at the 95%
confidence level,1.96 x sigma
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date [,/,Q 7/%o - Heter box number ‘&'[255
-Barometric pressure, P&j .Qﬁ.£4— in. Hg Calibrated by e%‘
) " Gas volume Temperatures

Orifice |Wet test|Dry gas | Wet test | . Dry gas meter
manometer | meter meter meter | Inlet [Outlet [ Avg" |Time

setting (VW)' (vd)' (tw)o (td.)' (td )t (td)' (e)|

(aY), 3 3 i ° Yi AH@’_

in. HZO ft ft °F °F °F °F |min in. HZO

o.s [P lsaa2 | ma | — | — |e7d e |iow
Lo | 737 [n498 | m — | — k|5 |loizo
s |61 [a.27] g —| — |92 s

fal

3 | .0o58
20 | 581% [11.60a | = | — a1 [lome
3.0 10 — — | - | 1T =T1T=
4.0 10~ — — ) T = ~] = | —
avg [1.0l1g
oy ﬁ‘%‘" Y, = - Ve Pb:;'d o awe, = 1; 0.0317 e [(t: * 460) 9]2:_
H,0 . Ve(®, + 357) (¢, + 460) b (g 5:' v
0.5/0.0368) . . \.LOBGCs -
1.0]0.0037]  ").0180 -
1.5{o0 | | 608 & -, | )
2.0f0.147 (.o{ 72
3.0 0.221 _ S — :
4.0 0.294 —_—

* If there is only one thermomete

under t,.

r on the dry gas meter, record the temperature
4 _ :

-~

Quaiity }ssu:ance_ Handbook MS_-_2;3A- (front side) .




METER BOX CALIBRATION DATA AND CALCULATION FORM

(Eng

Date b - \@" C]’D

Barometric pressure, Pb = ‘Qﬁgé in. Hg Calibrated by

lish units)

Meter box number

790

&l /R¢E

i Gas volume Temperatures
Orifice |Wet test| Dry gas | Wet test | Dry gas meter
manometer | meter meter meter [ Inlet |Outlet | Avg® |Time
setting | (V), (v4), (), ] (g5 D)5 ), | (2)),](€0),
(o), 3 3 i e . Y, | aue,
in. K0 | 1 ft o | oF | oF °F. |min in. Blo
o5 [T [g.aca [ ¢ag” | — |- |25 |18 ||.o0aq
10 (8P Tz e1d | = |- [& |15 Jo.aq
Ly BT gz | 6.9 | - 194 s |1 0eds
20 [Bs5° fl4212] ¢.0 [~ |~ [loo |18 ). 022
3.0 |Rid2T|i5.108 (a2 | — |- |1 |15 |02
Cop e 6®S 94| a2 | - |iogq] s |.o2P0
; . we [[1.92p7
OH, |y o Y Ryl + 460) 0.0317 AH \'[(‘u +.460) 9]2
;:6 13.6 |'i 3 Vy(P, + 751) (t,, + 460) AH@": Py (tg ¢ 460) | V, |
-F 0.5 | 0.0368 \. 0044 {.2408
S 1.0]0.0137] €.9319 |.g804d -
Y oasfene | [ opes 1. 5448
2.0]0.147 ],b-23>2 ’ 1.2226.
3.0 0.221 1.0207 1.628%
: 4.0 0.294 .23 2 1. 6498
2

If there is only one thermometer on the dry gas meter, record the temperature

under td. :

q£;2> ' : . S S S L -
1 '

q\

Quality ‘ﬂssur§hce ‘Handbook MS-2.3A (front 81de) . L



Pitot Tube Type: 12 Ft. SS

Calibrated By: rw
Date: 9/17/1990 0'
( T A side calibration |

del P (std) del P (s) Cp (s) Dev.

0.41 0.60 0.818 0.000
0.41 0.60 0.818 0.000
0.41 0.60 0.818 0.000

Avg: Avg:
0.818 0.000 Acceptable
{Must be <.01)
Std. Dev. of Avg. Dev.: 0 Acceptable
(Must be <.02)

del P (std) del P (s) Cp (s) Dev.

0.72 1.10 0.800 0.022
0.75 1.05 0.836 0.014
0.74 1.05 0.831 0.008

Avg: Avg:
( 0.822 0.015 Unacceptable
(Must be <.01)
std. Dev. of Avg. Dev.: 0.006 Acceptable
(Must be <.02)
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* *
* Results: *
* *
* Cp A: 0.818 *
* Cp B: 0.822 *
* Cp A - Cp B: 0.004 (Must be <.01) *
* Avg. Cp: 0.820 *
* *
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“itot Tubse 10#H:
FFitot Tube Tyvpe:
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G G0 J.71 [ 03,000
G50 .71 i, UL S TE T
Oy, S0 0,71 7, s Ralels

QL0000 doreptable

bage < 313

(Fhist
Cid., Dev. of dva. Dev.o: O fwceptable
(tust be = .08

0.5

vy Rvas
.81 0,002 doeceptable
(Fiust he C001)
Std. Dev. of édvog. Dev.: 2.001 fcceptable
(Must be .03
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¥ Cp A: 0.8%1

¥ Cp E: Q.g1s

¥ Cp & - Cp B: D.012 (Must be <.01)
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APPENDIX C
PROCESS DATA

Page C-1



. b .‘ .
r,o=e

HANUAL INITIRTED START COUNTER: I

FAST LOAD START COUNTER: Y
5384

GENERATOR BREAKER COUNTER: ___ b S 2

FUEL FLOW METER: RESETTABLE: (, O OY45

TOTAL START COUNTER:

FUEL TANK IN USE (No.)s ,9
LUBE PUMP / TURNING GEAR ON: v’
GAS SHUT-OFF VALVE CLOSED: v

] - READINGS TAKEN

RECEVE . N ) ' .
DATE: Se (90
MODESTO IRRIGATION DISTRICT
McCCLURE GENERATING STATION
GAas TURBINE No -

EP A Test Ruw ow Dist Fueg
OPERATING DATA L O G
============================ t—F—34——+%—3—434—%—%—%-—3

DATA IS TO BE RECORDED AT ANY LOAD SUSTAINED OVER 30 MINUTES..

IF MACHINE IS AT FULL LOAD, RECORD DATA ONCE PER HOUR.
S TART —U P D AaTaA
START TIME: O754 Luge Tank LeveL: ~u \\
EMERGENCY STOPS: 50 COOLING WATER TANK LEVEL: T~V
START-UP TIME: G NATURAL GAS SHUT-OFF VALVE: closed
FIRED TIME (HRS): R 194S. S FUEL SELECTED: Disth
GAS PRESSURE: N J [N
S HUT — DO WN D ATA
F—3—3—3 3 - ¥ X331 1T 33 3231 -1t -31 T3 3 3 = t—% —§ —3
EMERGENCY STOPS: SO ' PGALE NATURAL GAS METER: _
FIRED TIME (HRS): 32071.% starT: ) \ stop: __JX __cf
RUN TIME (HRS): , ]'l ) DIFF: x1000= I N of

DANIEL * s FLDN COMPUTER TUTALIZED°

START:

DIFF:

PG&E vs. DANIEL'S FLOW IN x ERROR
qlo4yq l‘—l
O o

Luge Tank LeveL: £l \E

TOVALIZED:

tever: _t\°

FUEL OIL SELECTED: 3/~

{0 - NO READINGS TAKEN

. V\} STOP: j ’ ‘1bs



‘:;znoav TIME _ o wie 1130 [30S  (H2S
LOGATION o ¢ : . Tl -E534 55 ° S54.¥
| - FUEL . | DicT DT DIST  _Oi8Y
.01 EP TURBINE SPEED X . 0o . loo  1DO 100
o2 wee - 13,49 RG, ez @.82
OB KAX. ALLOWABLE SPREAD R ay ay qy
OC  SPREAD 1 o S2 5o 9 g
0D SPREAD 2 43 HY C3 C Y
0E LCE ’ noo 48 DKL 12.87
OF GCE 28 28 L2 .21
10 DIST. FUEL FLOW (gpm) 811 86H RSY 353
___ _ 64 GAS FUEL FLOW #/sec. | O | Ol .0l ) ol
- 12 WATER FLOK S0 5020 WY1 Y4
17 mu:f AIR ( F) - L | Z L4 LS.
33 AMBIENT AIR ( F) / BUNIDITY 10/ Nrsags N 19 7
EVAPORATIVE COOLER - - oN _ON A -Y\ T
csmemsssszssssseessmssess P k_'x-: SSURES (PSIG) ————
03  COMPRESSOR _-AI_JIS.:CHA'RGE (PcD) ; 12 192 u3y AN ¥
11+ SRV Iméxvonm PRESSURE (va.rs) 244 Y3 adx 2o
DC 1. RATE EENY/ N V. /A YL\
N _: 2. PR’ESS..URfE L _ L / Z
:: 'f, 3. TEMPERATURE a . / ’ / / ( -
: ;r: «./\p ®1O0RBE2" . \ . X A .. \ "
“sem o N N

% 6¢C Nio offged

_GAS ?RESSURE TRERCH

A\ \

GAS PRESSURE mlrow__” < 7 - / | }

GAS PRESS. CNTRL VALVE OUTLET ! / _ / /

GAS PRESSURE INTERVOLUNE Y/ N /A N/AB /A o
QO DO ANoJ A.03

0 T1d° Ade A4e A

W20 Tewmep.




- -

PRESSURES (PSIG)

FUEL OIL AFTER MAIN FILTER (R ol L 7 A
"FUEL OIL PILTER DIFFERENTIAL - e — il - - O
LUBRICANT - MAIN PUNP DISCHARGE ~ _loY 1 od o4 oYy
LUBRICANT - BEARING HEADER 24, _26 26 2 -
" ATOMIZING AIR MANIFOLD R (88 3¢ 185
COOLING & SEALING AIR DISCHARGE \L2 122 12 12|
COOLING WATER HEADER B2 8 > <4 | A
TRIP OIL {20  (3R0 \3p0 IR0
HYDRAULIC FILTER DIFFERENTIAL = _ —©— - -

"LUBE FILTER DIFFERENTIAL  --—<

FUEL NOZZLE - No.
FUEL NOZZLE - No.
FUEL NOZZLE*- No.
FUEL NOZZLE - Fo.
FUEL ﬁ%zzm-: - No.
FUEL NOZZLE - No.
FUEL NOZZLE - No.
FUEL NOZILE - Ko.
FUEL NOZZLE - No.

FUEL NOZZILE - No.

(HP FUEL FILTER - OUT

EP FUEL FILTER - DIFFERENTIAL

1

2

3

10




5(7

Y

T 4 llueeememsssmesssszss===a= TEMPERATURES ( F) - S—
07 TURBINE EXHAUST M.1.D. VALUE qaq 933 9% 93¢
1A COMPRESSOR DISCHARGE N.1 (TCD-1) Sez2 563y Sed  5¢5
1B COMPRESSOR DISCHARGE No.2 (TCD-2) S68 569 _5&19 5n .O

" 21 TURBINE EXHAUST - No.1 (TTX-1) g4l 940 a4y 943’
22 TURBINE EXHAUST - No.2 (TTX-2) Qo|l 9ol GoY ¢co3
23 TURBINE EXHAUST - No.3 (TTX-3) At Q22 QiR ay
24 TURBINE EXHAUST - No.4 (TTX~4) IX U3 AR 413
25 TURBINE EXHAUST - No.5 (TTX-5) S29_ Q%) q3s 939
26 TURBINE EXHAUST - No.6 (TTX-6) g2y 25 430 9332
27 TURBINE EXHAUST - No.7 (TTX-7) a8 927 9?8 924
28 TURBINE EXHAUST - No.8 (TTX-8) gd] 941 450 951
20 TURBINE EXHAUST - No.9 (TTX-9) 953 9_57— - 453 - a9%6
2A TURBINE EXHAUST - No.10 (TTX-10) A43  9qyo gy qQys
2B TURBINE EXHAUST - No.11 (TTX-11) 3 43\ g3 ’9 35S
2C TURBINE EXHAUST - No.12 (TfX-12) 935 AQ¥»1 g4O gy
2D TURBINE EXHAUST - No.13 (TiX-13) Y23 920 924 Q20
34 1ST.-STAGE FORWARD WHEELSPACE (1701) R332 B34 X4¥> TY4Y

© 35 1ST.-STAGE FORWARD WEEELSPACE (1P02) B33 - I R4Y8 BY8
36 1ST.-STAGE AFT WEEELSPACE (101) 4| Q9% NA6 196
* 87 1ST.-STAGE AFT WHEELSPACE (1A02) . 810 81 13 R Y
38 2ND.-STAGE FORWARD WHEELSPACE (2poi) 6" AT Wﬁ_ PN
39 2ND.-STAGE PORMARD wm:zx.smca'(zrbz)_ M9 QL 1% 134
3A 2ND.-STAGE AFT WHEELSPACE (2401) 633 38 40 K4l
3B 2ND.-STAGE AFT WHEELSPACE (2402) - é_é?—t 36 39 39
3C SRD.-STAGE PORWARD WHEELSPACE (3F01) 612 695 812 18
3D 3RD.-STAGE FORWARD WHEELSPACE (3F02) 6B | ©8S ¢ 63X
SE 3RD.-STAGE AFT WHEELSPACE o) 440 449 -So0S 503
SF  3RD.-STAGE AFT WHEELSPACE (3A02) Uggd Y96 SpHl S00 -
~ LUBE BEARING HEADER =2\ 123 (Z¢ 176
LUBE TANK IS ‘97 ASe 1S2
e ottt o om FaYl | rfa ¥ ~4 . ~ N



CHANNEL Ko

DATA

CHANNEL No

CHANNEL No.

CHANNEL No. 4 - No. 2 GENERATOR BEARING:

OUTPUT VOLTAGE KV 1-2:
OUTPUT VOLTAGE KV 2-3:
OUTPUT VOLTAGE KV 3-1:

PHASE CURRENT KA "1:

*  PHASE CURRENT KA 2:

PHASE CURRENT KA 3:
M - VARS:
INCOMING VOLTAGE KV:

FIELD CURRENT:

_FIELD VOLTS:

STATOR TEMPERATURE (¢

VIBRATIOR

-8 .19 J14 Lo

1> 3 P A3

3 - Fo. 1wnmmxnmmc;2£L 33 L3Y 1D
o e .1 b

GERERATOR

g3 WS 14 4.2

435 T il 143

9.3 IS 1%l 425

202 221 R0 =.1.9
227 225 2.3 2.
2ol 220 24 218
- oo o L

w45 4.So 144S M43

200 203 %06 300

155 1S5S 1S%¥ \S5

1 - TEST: fqofffjb NO 1O
s oac: X! g5 83 2C
.o aorme: )4 82 B 39
"4 - ACTUAL: _]Ll__ 11 ﬂ__ _B_%__
5 - ACTUAL: __:\_ej__ jz— ?¢ %q
ooaemize 4 A BY  BX
7 - ACTUAL; 34 3¢ Yo 40
& - ACTUAL: 23q

1 - TURBIRE No. 1 BEARING:

2 - TURBIRE No. 2 BEARING:

22 34 2]



}1 t SRV mmvoww—: PRESSURE (voLTs) .29 A, 2¢1 ' :1 qo

B LR R L E

| KEMORY TIME _
LocATION .
. PUEL
.01 HP TURBIKE SPEED X 4 ’
ez VCE . —-_
. OB  MAX. ALLOVABLE SPREAD a4 9y qy
0C  SPREAD 1 o Yg  Yq 4y
OD  SPREAD 2 3% >3 33>
OE LCE ' 282 128 RIS '
OF GCE YA 27 UE
10 DIST. FUEL FLOX (gpm) 856 84494 gS5.0
_ 64 GAS FUEL FLOW #/sec. Ol o1 - L0l
© 12 WATER FLOW 4339 4443 4456
7 INLET AIR ( F) " b6 _ G . 65
33  AMBIENT AIR ( F) / BUMIDITY ’8_9_)__ 8sSs 1/ /1
+.. EVAPORATIVE COOLER . oN L © N aN
- "-'----"-'-‘-.--------’------------ PRESSURES (PS 1 [ Y — S
. 03 - coxmsssox DISCHARGE (PCD) _' 4. Q_ 6.3 __\l_b_

C 1. RATE ‘ N/ e N/A
. 2 pRessme R
I TEMPERATURE _' / . / |
; «./\p H1ORE2" o \ D \
R o - o \ ,
s pRessoRe TRENCE R
GAS Pgﬁssm mxrow“ Y I //

GAS PRESS. CNTRL VALVE OUTLET

GAS PRESSURE INTERVOLUME W /A k3//3\ N /A

I HLD OFESET A.03 203 '2.03

PMMA A4 a4 I3




N\,

A

- JPRESSURES (PSIG) == am

FUEL OIL AFTER MAIN FILTER :
"FUEL OIL PILTER DIFFERENTIAL -
LUBRICANT ~ MAIN PUMP DISCHARGE
LUBRICANT - BEARING EEADER |
ATOMIZING AIR MANIFOLD

COOLING & SEALING AIR DISCHARGE
'coot.ms WATER HEADER

TRIP OIL

HYDRAULIC FILTER DIFFERENTIAL
'LUBE FILTER DIFFERENTIAL  --—<
FUEL NOZZLE - No. 1

FUEL NOZZLE - No. 2

FUEL NOZZLE - No. 3

FUEL NOZZLE - No. 4

FUEL NOZZLE - No. § -

FUEL ROZZLE - Fo. 6
FUEL NOZZLE - Fo. 7
FUEL NOZZLE - No. 8
FUEL NOZZLE - Fo. )
FUEL NOZZLE - No. 10

HP FUEL FILTER - OUT
- <

" BP FUEL FILTER - DIFFERENTIAL

-

L2 68 L3
aod . oM 104
2L AL 26
gSs . XY 4135
o 20 _T°
%7 R 85
S ;1S 13g0
i < Er
Z . Z Z
290 390 3%°
| 270 AS 375
Yos 4o “10
Y05  NjoS Ho S -
%o 280 3RO
4os Ao 410
385 %40 390
"wiS IS yc
280 285 BKD
‘YoS 4io 410
435 440 YYo
o L b




T YN
'~'..'"-"---------- --TEnPERATUREs

( F)=

07 TURBINE EXHAUST M.1.D. VALUE a4o 939 A’ (
JA COMPRESSOR DISCHARGE NG.1 (TCD-1) S S S6S
1B COMPRESSOR DISCHARGE No.2 (T¢D-2) _SAA  Sl128 570 '

[ 21 TURBINE-EXHAUST - No.1 (TTX-1) - QM7 - 9YyY a4 PR
22 TURBINE EXHAUST - No.2 (TTX-2) Qo9 - 40% Q05
23 TURBINE EXHAUST - No.3 (TTX-3) a1 93  SQlb
24 TURBINE EXHAUST - No.d (TTX-4) gy g3 9ud
25 TURBINE EXHAUST - Ro.5 (TTX-5) = QY= Q39 93> _
26 TURBINE EXHAUST - No.6 (TTX-6) 931 9L g§20 '

27 TURBINE EXHAUST - No.7 (TTX-7) g37 93y <1y -
28 TURBINE EXHAUST - No.8 (TTX-8) as8 g5 948
29 TURBINE EXHAUST - No.9 (TTX-9) 4S9 4y - @53
2A TURBINE EXHAUST - No.10 (TTX-10) 46l q4yb  gux
2B TURBINE EXHAUST - No.11 (TTX-11) Q4O 937 Q3 ’
2C TURBINE EXHAUST - No.12 (rTx-12)  QUE 9 4y gu!
2D TURBINE EXHAUST - No.13 (TTx-13) H438 935 9Gak.
34 1ST.-STAGE FORWARD WHEELSPACE (1F01) BY) ®So gsO0
" 85 1ST.-STAGE FORWARD WHEELSPACE (1F02) s3> - 35":1 ESC
36 1ST.-STAGE AFT WEEELSPACE (1A01) 149 'N49 1gqs ' k
37 1ST.-STAGE AFT WEEELSPACE (moz2) | R17 [k 813 ’
38 2ND.-STAGE FORWARD WHEELSPACE (2F0i) NS Q1Y N30 .
/89 2ND.-STAGE FORWARD WHEELSPACE (zfoz) 289 189 8% -
3A 2ND.-STAGE AFT WHEELSPACE (2a01) 643 A4 &Ml
3B 2ND(.-STAGE AFT WHEELSPACE (2402) LY AT 639
SC 3RD.-STAGE FORWARD WHEELSPACE (3F01) S15 S86 . 558
3D 3RD.-STAGE FORWARD WHEELSPACE (3F02) 689 690 681
3E 3RD.-STAGE AFT WHEELSPACE (s401) Sos  So¢ 503
SF 3RD.-STAGE AFT WHEELSPACE (3A02) SO S 03 Soi
_ LUBE BEARING HEADER \3) \ 334 125
LUBE TANK 1S5 IS¢ 150
FUEL PORWARDING "M 91 11 .



CHANNEL No®. 1 - TURBINE No. 1 BEARING:
CHANNEL llo 2 - TURBIRE No. 2 BEARING:
CHANNEL No. 8 - Fo. 1 GENERATOR BEARING:

CHANNEL No. 4 - No. 2 GENéRATOR BEARING:

OUTPUT VOLTAGE KV 1-2:
OUTPUT VOLTAGE KV 2-3:

OUTPUT VOLTAGE KV 3-1:

PHASE CURRENT KA 1:
PHASE CURRENT KA 2:
PHASE CURRENT KA 8:
M - VARS: '

INCOMING VOLTAGE KV:

rmwcmmm

) PIELD VOLTS:

STATOR TEHPERATURE (c)y 1- TEST

DATA

VIBRATION
Ll e\ A\
A . U NS
L A3 .33 438
& S R
GENERATOR
B2 1425 1428
M3 v.3- 143
.28 1415 W25
e At A
120 2al = A2
210 2SS altb
eér’--fef e~
mqs ',",‘N.s 4.5
20 'z,oo 63
|(ao _5,_2_ Lo
1o 10
2 - ACTUAL: 'ql"f“Ql_ qu
s-mwn:.’€1:Ag84 88
¢ -acom: B4 '*'gs g3
s - ActuaL: B~ 8L
6 - AcTuaL ___*(._ S_S 83
7 - ACTUAL; qz MY dl
e - ActoaL: 4O Y1 39



McCLURE REVENUE AND FUEL INFORMATIOY SHEET

DATE: Seg—f 1Q i 1390

#1 CEN KWH (#857) U/ A

#1 AUX (#876) START 0 £2 6. R
sToE__ 0361 1.0

#1 PRIMARY (w661)
#1 BACK-UP (#878) \
773

#1 KVARH (#662)

#1 GENERATOR D

MACHINE 1\ T

A\
ay

SYSTEM N ( TIME

w2 cex o w917y, Q9988 4

#2 AUX (#093) sSTART > 10 .0

stoe. 4 1A, 3
«2 PRDMARY (#663) 11995
#2 BACK-UP (#646) 1Yy24.1
#2 KVARH (#194) 00133

#2 GENERATOR DEMAND

macuve__| O e 1200
stsTeM . Qb me b>Oo

STATION SERVICE METER (#689) START O SN, 2. stor OSNO1. Q4

REMARKS:




MODESTO IRRIGATION DISTRICT
McCLURE GENERATING STATION
GAS TURBINE No.-

EPA TexT RuUN ON DIST FOELlL

OP ERATING . DA TaA L O G
=======B=============================
DATA IS TO BE RECORDED AT ANY LOAD SUSTAINED OVER 30 MINUTES..
If MACHINE IS AT FULL LOAD, RECORD DATA ONCE PER HOUR.
S TART — UP DAaTA
START TIME: OBOS Luee Tank Lever: ol
EMERGENCY STOPS: 50 COOLING WATER TANK LEVEL: Fu (|
START-UP TIME: [O m 1w/ NATURAL GAS SHUT-OFF vaLve: Cl ose

FIRED TIME (HRS): __ 9 Vgt -]

FUEL SELECTED: s

GAS PRESSURE:__ N / A

. - . .

S H U T —,D O W N DATA
EMERGENCY STOPS: ‘X~ PGLE NATURAL GAS HETER. j.. o
FIRED TIME (HRS): _ X1 #Cq ' START: Nl& STOP: Ml/i
RUN TIME (HRS): o, 7 DIFF: _x1, ,000 = '

]

FAST LOAD START COUNTER: ) 4 START:
TOTAL START COUNTER: | SAR DIFF: . xpEB =
GENERATOR BREAKER COUNTER:

FUEL FLOW METER: RESETTABLE:_S 14 4[> . 'rom.rzeo. ngji& ?

HANUAL INITIATED START CO(.NTﬁR §: i DANIEL S LON COMPUTER TOTALIZED'

STOP :

cf

cf

lbs

PGLE vs. DRNIEL'S FLOU IN X ERROR &

- L cf

FUEL TANK IN USE (No.): 2_ LEVEL: - 20'g”
LUBE PUMP / TURNING GEAR ON: — LUBE TANK LEVEL: _ —
GAS SHUT-OFF VALVE CLOSED: e FUEL OIL SELECTED: _—

l;p- READINGS TAKEN (0 - NO READINGS TAKEN



o € Ar TEST DArA ow V)oY e 2421
rmnoav ok $6m°2& 030 - /040 1140 /300 /930
LOCATION oD 2o Conmor w1300 S6 st SS63 S369

. FUEL ";';M‘;('d_ﬁ;o ::s,‘?(-o _D_ nisT PisT _.QL.SL ,
-01 - HP TURBINE SPEED xd-’ 14 4.0 10 /0O [cO [60
02 WVCE '|'2."\§ o0 UIE 28
. OB  MAX. ALLOWABLE SPREAD QS W 71 @2
Vo;: SPREAD 1 S8 _S9 <> S22
OD  SPREAD 2 47 4" 48 4 </
OF LCE 1255 _[3.01 294 _12.82
OF GCE e 2.7 28 sl 22
10  DIST. FUEL FLOK (gpn) B2s Qe 8¢.7 _£&S.S
____ 64 GAS FUEL FLOW #/sec. O] - Of & O
© 12 WATER FLOK St3l. soay Sol| _43.%
17 INLET AIR ( F) 68 11 76 28
83 AMBIENT AIR ( F) / HUMIDITY 20712¢ 257162 8/57 __5_/_/_:(_8)
B . EVAPORATIVE coox.sg _o}F _ojF- GFF _er=~
‘~'-i'."-?-‘-’--’;-i-:------------------- PRE SSURES " (PSIG ) == —
os comsssox mscmgz (PCD) . LEe  us.0 ¢ [/).2- /ﬂ
;.1 SRV xmsxvowl;n».:‘__bks;;m;: (\.ror.rs)u . _a, '-fL 2. qo __3_8_ _2:3C
v aomm o EEL R 0 wla aan
L : : 2. Pazssuni:’.,.,‘% b S /f . / / /
R s TEMPERATURE | o \ o |
: ; .. Ap B 'OR B \ e
* . P 1\
GAS Pnﬁssm mmcn
GAS szssum: wmmow -~ |
GAS PRESS. CNTRL VA_Lvr: OUTLET
GAS PRESSURE INTERVOLUME !
ce  “ron ~-0 orany ! ! 203 _2.02°
- 7% 7¢ i




- EmEam R = .P RESSURES ( PSIGCG ) a2 B O N R

FUEL OIL AFTER MAIN PILTER &9 &9 & _¢8

. I3 Fs
FUEL OIL PILTER DIFFERENTIAL - P - O &-

LUBRICANT ~ MAIN PUMP DISCHARGE (O o4 0% 10F
LUBRICANT — BEARING HEADER 2.5 R6.0 2¢ 2Q
ATOMIZING AIR MANIFOLD 1577 |86 184 184

1
COOLING & SEALING AIR DISCHARGE 121 121 [ 2o 1L

COOLING WATER HEADER L2 a3 £ 8¢
TRIP OIL | 1380 /375 (3RO 4386

HYDRAﬁLIC FILTER DIFFERENTIAL o = & s o7

'LUBE FILTER DIFFERENTIAL  --—= 3.0 é,o 2 2 -
No. 1 ' oo < 00 q 00 , 400
No. 2 | Iy 390 390 380
No. 8 </2D | H20 <1220 <4/0 .
FUEL NOZZLE - Ko. 4 - <1<~ "yl o CRTE ¥ o)

FUEL NOZZLE

FUEL NOZZILE

FUEL NOZZLE

FUEL NOZZLE - No. § =~ = 400 4oo 400 - “3F0
FUEL NOZZLE - No. s‘_ 420 _4i1S _420 40
FUEL NOZZLE - No. 7 - iuse  ofon "'%66' © "3Gs

: PR ua.} __“T;é5 €lT  i} uﬁrp>  ~¢?§£;;;"3: ';?;gé::
FUEL NOZZLE - No. 10 i:“'_ U den 420 ¢zo 490
HP FUEL FILTER - 00T o 440 440 445 435
P FUEL FILTER - nxrrsxm_lf«;r. N e

FUEL NOZZLE - No. &

. FUEL NOZZLE - No. 9

. R : LTI : TR g




s
-t

..'. ‘l-‘l .

07
1A
1B
21
22
23
24
25
26
27
28
29
2A
2B
2C
2D
34

85

‘36

3A

3B

gr07 =

3E

3F

cinmansannwaxssssnsnecnnnes T EMPERATURES ( F ) === = mEEm-—
TURBINE EXHAUST M.1.D. VALUE 947 S9ss = 161 72/
COMPRESSOR DISCHARGE N6.1 (TCD-1) S713 S 81 SE¥
COMPRESSOR DISCHARGE No.2 (TcD-2) _SQ0 SB83 590 _ﬂ__
TURBINE: EXHAUST - No.1 (TTX-1) 157 Qud 928 239
TURBINE EXHAUST - No.2 (TTX-2) S8 Q2S  _v4y ¢37
TURBINE EXHAUST - No.3 (TTX-3) 927 935 _94¢ 9 SO
TURBINE EXHAUST - No.d4 (TTX—4) 329 936 TS 7?52
TURBINE EXHAUST - No.5 (TTX-5)  _qQ46  G§s¢ 98  _ 921
TURBINE EXHAUST - No.6 (TTX-6) S42, S _26S” 7¢7
TURBINE EXHAUST - No.7 (TTX-7) a4 4 9SS 761;‘ 263
_TURBINE EXHAUST - No.8 (TTX-8) RL= 970 967 787
TURBINE EXHAUST - No.® (TTX-9) 972 984 - AF> - _99
TURBINE EXHAUST - No.10 (TTX-10) _SQbt 95 984 _<98/
TURBINE EXHAUST - No.11 (TTX-11)  _3S53 963 975 ' 779
TURBINE EXHAUST - No.12 (TTX-12) GS3 _Tbo - 97
TURBINE EXHAUST - No.18 (TTX-13) %2 95! e _2¢7
1ST.-STAGE FORWARD WEEELSPACE (11_701) 83S BYE 8SL 866
1ST.-STAGE FORWARD HHE_EL.SPACEV aro2) _83S 84) Bs 7 _B63
1ST.-STAGE AFT WHEELSPACE (1A01) =  _ gok_ ‘813 8r2  _g29
1ST.-STAGE AFT WHEELSPACE (uoz)v 825 83l 840 &4
2ND.-STAGE FORWARD mmsx.sm:s 5;1:0}&2736&*: 787 795 25¢
2ND.-STAGE FORWARD WHEELSPACE (21?02) 292, _79% bos £oO7
2ND.-STAGE AFT WHEELSPACE (on1) &4y 65| (S9 GG 2
2ND.-STAGE AFT WHEELSPACE (onz) | _é:f‘(l a4y <S8 1 é'lgi
SRD.-STAGE FORWARD WHEELSPACE (3F01 ) . ﬂj 6R2. [~ T¢ - ey AR
3RD.-STAGE FORWARD wnssnsmca (aFo2) 692, 202 202 7244
SRD.-STAGE AFT WHEELSPACE {3A01) 92, SL S7S. _=/8
3RD.-STAGE AFT WHEELSPACE (3A02) 491 $09 s72- _S7¢
LUBE BEARING HEADER = /2 /25 728 /:L’7
LUBE TARK 2957 449 s 2 _[S3
TIHIET PADWADNTING b B 4 - o ~r -7




-’:.;'7 g: "
-~ 7

R . ASST 4SS 57 458

VIBRATIONR DATA

CHANNEL Ko’ 1 - TURBINE No. 1 BEARING: A7 18 A8 19
CHANNEL No. 2 — TURBINE No. 2 BEARING: _, |\ 1S IS 44

CHANNEL No. 3 - No. 1 GENERATOR BEARING: * 2.¥ , 28 ) j « 2.9

CHANNEL No. 4 - No. 2 GENERATOR BEARING: , |7 v\ N/ A7

GENERATOR

OUTPUT VOLTAGE KV 1-2: 43 143 A /9.2
OUTPUT VOLTAGE KV 2-3: 435 /4.3 4.2 /4.2S

OUTPUT VOLTAGE KV 8-1: 14.3 1493 Al 4=

PHASE CURRENT KA "1: 2,24 2.20 2./19 2./5
PHASE CURRENT KA 2: 222 2.23 2,22 2./9
PHASE CURRENT RA 8: | 2-?-0 2,20 2./7 2./3
M- VARS: B A~ R el -k

. ) S R ’-‘_;ﬁ‘,‘.,"‘,\{i:;'::_' S e e -
INCOMING VOLTAGE KV: e A% - M4l /446
FIELD CURRENT: ‘__i,f"f_j'_..-' : 310 R30S 305 305

STATOR TEMPERATURE ( c) 1 = 'rt:sr . R -l .
i :‘"'a - ACTOAL: 77 ~ go- 84
. ' (-ACTUAL:' 74 77 8o

el 79 93 807 18
7-acroa; _33 35 X9 40
8 - ACTUAL: 3o 223 3¢ IR




TIME

| . 1s37
w0 - 531% <£3.68

- | ST

[OO

12,33

. PUEL

.01 EP TURBINE SPEED X%

02 VCE

NE M E> D

OB MAX. ALLOKABLE SPREAD 9] 92
0C  SPREAD 1 o 49 £9
OD SPREAD 2 39 q2
OE LCE . 190 (2.69
OF GCE ) A
10 DIST. FUEL FLOW (gpm) BY.l L& |
64 GAS FUEL FLOW #/sec. 0| —
© 12 WATER FLOW 23 2R.28
17 INLET AIR ( F) ) 9 8o
33 AMBIENT AIR.( F) / BUMIDITY RU/¢, 8Crg2- 71 /1
EVAPORATIVE COOLER - . oFE_ £ FE
mossussmsssesssazasmssens PR E S SURES (PSIG) = s
.03 coupm:ssox DISCHARGE (PCD) - i itu_g}b (IS 2
11+ SRV Immvowuz PRESSURE (vo:.rs) Q ﬁ 2.3
C 1. RATE v S a U|A
M 2. PRESSURE | | A
':; 3. TEMPERATURE
; 4./\p H1ORBE2"
T osem o . - \
GAS Pgéssm mxrow_.' . /
GAS _Piznés . CNTRL VALVE OUTLET ! |
GAS PRESSURE INTERVOLONE 'QA
O OFF-<SeT

. Q-QB 2.0%
9 16 24

0 Teur




== LPRESSURE

FUEL OIL AFTER MAIN FILTER
“FUEL OIL FILTER DIFFERENTIAL -
LUBRICANT - MAIN PUMP DISCHARGE
LUBRICANT - BEARING HEADER
" ATOMIZING AIR MANIFOLD
COOLING & SEALING AIR DISCHARGE
.coox.mc WATER HEADER
TRIP OIL
HYDRAULIC FILTER DIFFERENTIAL
'LUBE FILTER DIFFERENTIAL  --—<
FUEL NOZZLE - No. 1
- " FUEL NOZZLE - No. 2
FUEL NOZZLE - No. 8

FUEL NOZZLE - No. 4

“* . FUEL NOZZLE - No. 5 -

~ FUEL NOZZLE - No. 6
FUEL NOZZLE - Fo. 7
FUEL NOZILE - No. 8
FUEL NOZZLE - No. 9
FUEL NOZZLE - No. 10
HP FUEL FILTER - 0UT ‘
EP FUEL FILTER - DIFFERENTIAL

.

-

N e ——
L] 68
.

lod = _zof

LG 26

SQ0
372¢
Yoz qos”
"4oo 4o
339 370
$oS = q40L
38S 390
YIS ."'420
380 “3Ips
:40S 4o
430 930
- . b




-

el

chresessssrxusnssuanssasus T E M P ERA TURES (

07
1A
1B
21
22
23
24
25
26
27
28
29
2A
2B
2c
2D
34
3s
36
37
‘38
89
3A
3B
ac
3D
3E

SF

TURBINE EXHAUST M.1.D. VALUE

COMPRESSOR DISCHARGE No.1 (TCD-1)

COMPRESSOR DISCHARGE No.2 (TCD-2)

TURBINE:- EXHAUST - No.1

TURBINE EXHAUST - No.2

TURBINE EXHAUST
TURBINE EXHAUST
TURBINE EXHAUST
TURBINE EXHAUST

TURBINE EXHAUST

. TURBINE EXHAUST

TURBINE EXHAUST
TURBINE EXHAUST
TURBINE EXHAUST
TURBINE EXHAUST

TURBINE EXHAUST

1ST.-STAGE FORWARD WHEELSPACE (1F01) X& [
1ST.-STAGE FORWARD WHEELSPACE (1F02) RbHY -
1ST.-STAGE AFT WHEELSPACE (1A01)

1ST.-STAGE AFT WHEELSPACE 4(1A02)

- No.

- No.

- No.

- No.

- No

- No.

- No

- No.

- No.

- No.

- No

3

4

5

]

.7

8

.9
10 (TTX-10)
11 (TTX-11)

12 (TTX-12)

(TTX-1)
(TTX-2)
(TTX-3)
(TTX-4)
(TTX-5)
(TTX-6)
(TTX-7)

(TTX-8)

(TTX-9)

.13 (m-13)

2ND.“STAGE FORWARD WHEELSPACE (2£01) )99

2ND.-STAGE FORWARD WHEELSPACE (2F02) KOG

2ND.-STAGE AFT WHEELSPACE (2A01)

<

2ND.-STAGE AFT WHEELSPACE (2A02) -

3RD.-STAGE FORWARD WHEELSPACE (3F01) éi:lji__

3RD.-STAGE FORWARD WHEELSPACE (3F02) ) | [0

3RD.-STAGE AFT WHEELSPACE (3A01)

3RD.-STAGE AFT WHEELSPACE (8A02)

. LUBE BEARING EEADER

LUBE TANK

TTIET POADWADNKATIICN

F) —
Gla. = 222
£3S  <BG
593 s5£
981 w48 '

qyo_ . 939
4as1  4ggo
S 5@
G 4972
Q> Q@73
Al  _46C
990 %90
SG0  _992
919 982
g1l 922
N9 229
9o 969
_Be4

8¢8
e B
QY 43
Ry e
Bl

L2 ey
S53

2¢2
S20 _s20
8IS s76
132 /32
155 /[S©

| I S w¥a



VIBRATIOR DATA

CHANNEL No'. 1 - TUR!!NE No. 1 BEARING:

A4 .\

CHANNEL No. z-mm:m 2 BEARING: J\‘{ " (S

mmMLm.s-m.1ﬁmumnummm.Zﬂ 229

CHANNEL No. 4 - No. 2 GENiRATOR BEARING:

OUTPUT VOLTAGE KV 1-2:
ourpur_voiruss KV 2-3:
OUTPUT VOLTAGE KV 3-1:
PHASE CURRENT KA ' 1:
PHASE CURRENT KA 2:
PHASE CURRENT KA 3:
M - VARS:

INCOMING VOLTAGE KV:

FIELD m:

_FIELD VOLTS:

STATOR TEMPERATURE ( C)

- -2 = ACTUAL:
3 - ACTUAL:
"4 - ACTUAL:
5 - ACTOAL:
6 - AC‘&IAL:
7 - AC‘IUAL,
8 - ACTUAL

L 17

GENERATOR

1 - TEST:

e 1425

1S (4>
Y2 o M4dS
';.L.\l 2.1
ANR 1\(7_.
;\o 2.1
o £
‘&;5_ Al
360 3
185 Is¢e
no A
g4 Fo_
21 88
B2 83
gg B85S
9| 42

29 46




DATE: &_@ 2% i’qu o

MODESTO IRRIGATION DISTRICT
McCLURE GENERATING TATION
GAS TURBINE No - -

’

€Pn TEST RuwnN o GAS 7 - o7

DATA IS TO BE RECORDED AT ANY LOAD SUSTAINED OVER 30 MINUTES..
IF MACHINE IS AT FULL LOAD, RECORD DATA ONCE PER HOUR.

S TART — UP DaTaA
START TIME: sl Lue Tank LeveL: Fu U
EMERGENCY STOPS: So COOLING WATER TANK LeveL: Eu U
START-UP TIME: 10 NATURAL GAS SHUT-OFF vaLVE: O P &N
FIRED TIME (HRS): _= | 1D.9 FueL seLecten: G AS
BAS PRESSURE: __2- 9
S HUT — D OWN D ATaA
o e B e e
'\

EMERGENCY STOPS: SO - PGLE NATURAL GAS METER:
FIRED TIME (HRS): B IRY R START: 2089 Y 2, stoe: 2 | ‘-(%‘(3 cf
RUN TIME (HRS): - 7.9 DIFF: 8503 x 1,000 =5"552! QOQ cf
MANUAL ‘IVNI_"I'IATED START COUNTER: _ S 6B DANIEL'S FLON conPurea TOTALIZED: -
FAST LOAD START COUNTER: 'jl START: (| s (&R soe: l\'LSOG‘K lbs
TOTAL START COUNTER: SR o~ DIFF: 23,300 x 228 =5 th ’[_00 cf
GENERATOR BREAKER COUNTER: ‘ [=Ye) >PG&E vs. DANIEL S FLOW IN X ERROR . 0‘5 9 -
FUEL FLOW METER: ReseTTABLE:_ N /A roraLzep: __w /B T
FUEL TANK IN USE (No.): R ) LEVELs N /‘A
LUBE PUMP / TURNING GEAR ON: v LUBE TANK LEVEL:I Eu \\
GAS SHUT-OFF VALVE CLOSED: va FUEL oIL seLecteo: vV

(4 - READINGS TAKEN - O- no renDINGS TAKEN



ey TeETE on - GAS T e
umoav X e 935 '5“’"‘“\’ 1o00 u‘o'd'f:;@'oi L1300
/MTION# LOAD 4 7.8 m M";J 3 4a.8  4a9.9 go.I S6.1<
| % FUEL me ﬂéu | &cas  GAS EAS 649

¥ .01 - HP TURBINE SPEED X ," (90 . 100 _ 100 [ 60’
X 02 VCE . PR3 224 .29 r2:27
) OB  MAX. ALLOWABLE SPREAD Rq 34 QD 7/
OC  SPREAD 1 Y1 Y1 Vb SO
OD  SPREAD 2 31 31 32 36
OE LCE oY ETeL. O =
OF GCE RN 1223 0 1224 (2.2
X 10 DIST. FUEL FLOK (gpm) | Y -
_. % 64 GAS FUEL FLOK ¢/sec. A3 AR 186 _2.87
€ 12 _wArsR_rLon" 1525 1521 1815 _I5.2f
X 17 1nEr AR ( F) A 64 Ay
(¥ 33 AMBIENT AIR ( F) / HUMIDITY 217821 15/24 W4 /6 29/ z0
EVAPORATIVE COOLER oEF OFF OfFE - oFF
..;.’;.........‘ ------------ Pnzssvass (Psxc R —
. 03 COMPRESSOR mscmca (PCD) 15.6 I 5 .& 1y, a_ yia |
o 11 1 SRV xmmvowm: Pm:ssm (vox:rs) .37 3 'T? 3 ) 2,27
b e nmam. s 5';;-};3:!@ 8%'1:%:? :1'754 :m'D 297¢
u fz._n{es;i,_;s e AR 695 p0ie
S 3. 'rzﬁémmz ' ']'7;'7 ng. 18.3 8.4
E oo mox®) . 700 ¢ W0R .04
“ e 534 M sa0 sie
os messe mivs - 21087 208 21 2w -
GAS pgsssukz wantroLp - 21| 212, 210 2(3
wpﬁ;ss.mmu_x.vaourm \qe MG KR l14¢
- co Sopwsms e %1 )37 (37 187
H20 Itme, ;»'4I.s. 20 2 Q.O 3 .03 203
: 74 ny® 74 Za-3




S _‘
—_— - PRESSURES (PSIG) smmmmwmmmmmsemssananens
FUEL OIL AFTER MAIN FILTER _ NiA L u/A W [ ol
FUEL OIL FILTER DIFFERENTIAL ! N /A A‘A N /s [
LUBRICANT - MAIN POMP DISCHARGE _|OY 104 _jo%t Lo¢%
LUBRICANT - BEARING HEADER 26 26 (, 1¢
) ATOMIZING AIR MANIFOLD 153 IST  1S5S2 (3
COOLING & SEALING AIR DISCHARGE U 11 W7 (7
COOLING WATER HEADER R\ < | > 83
TRIP OIL 4zo 420 1Mo /920
HYDRAULIC FPILTER DIFFERENTIAL - - & S-
'LUBE FILTER DIFFERENTIAL - —= ‘& . 2 _ 2= 2
FUEL NOZZLE - No. 1 | 'J’/A Y/ N N lA
FUEL NOZZLE - No. 2 | / / / e
( FUEL NOZZLE - No. 8 / / | |

[
" FUEL NOZZLE - No. § P l i ’ \ \ |\
\

l
FUEL NOZZLE - No. 8 S \ ' \ \ \

FUEL NOZZLE - No. 4

FUEL NOZZLE - No. 6 \

" FUEL NOZZLE - No. 7 = \

FUEL nozzx.s - No. 5"

CFUEL NOZZLE - No. 10 i ) / | /- "
BP FUEL PILTER - our - -

HP FUEL FILTER - nmrsmxu ﬁ/A D /a N’/Px - [ :

-




o —
-~

o <

skamEREEEEEEEmssaEEEE ««TEMPERATURES ( F) = = =
{ 07 TURBINE EXHAUST M.I.D. VALUE BB L83 q0O  9rZ
X 1A COMPRESSOR DISCHARGE No.1 (Te-1)  S6I1 Sed S92 529
f 1B COMPRESSOR DISCHARGE No.2 (TCD-2) 569 592~ 515 S‘QL
" 21 TURBINE EXHAUST - No.1 (TTX-1) RRe . B q05_ _9/%
22 TURBINE EXHAUST - No.2 (TTX-2) K18 K82 KIS  Ges
23 TURBINE EXHAUST - No.3 (TTX-3) T12 BBO L0 877
24 TURBINE EXHAUST - No.4 (TTX-d4) 70 88 K3 Fo/l
25 TURBINE EXHAUST - No.5 (TTX-5) BBb 833 90Y Gl2.
26 TURBINE EXHAUST - No.6 (TTX-6) 334y R4l goMd 779
27 TURBINE EXHAUST - No.7 (TTX-7) w31 35S RI6 70 7
28 TURBINE EXHAUST - No.8 (TTX-8) qos  au 92y 73¢
29 TURBINE EXHAUST - No.9 (TTX-9) 8R4 FasS- QD 2/8_
2A TURBINE EXHAUST - No.10 (TT%-10) R INM  EZ0 RR9 ?do
2B TURBINE EXHAUST - No.11 (TTX-11) BSF8 &6 1Y ’ agg
2C TURBINE EXHAUST - No.12 (TTX-12) AN L GO 1/
2D TURBINE EXHAUST - No.13 ('rrx-w)‘__ Qo Gi10. QU9 @ 229
34 1sT. -sm;s FORWARD WHEELSPACE (11?01 ) 39(# K K20 - 828
35 1ST.-STAGE FORWARD wm:m.smcs (1roz) 90 l B0 2O _ ©.829
S ;é 1ST.- ' 7 %S 784 3oy
U ar st ) %6 NAL - -""8 o3
33 2ND.~STAGE FORWARD WHEELSPACE (21’(‘;.1). _754; N6l 166 7 23
|39 2ND.-STAGE FORMARD WHEELSPACEL(Z;'IOé) m 69 '\’15 o 73/
s 2wD. : 642 &4
3B ém;. A L34 i
s ’a‘c 3RD.-STAGE FORWARD wnszx.smcz:' (a!-'o:‘): QL G610 S‘lo
SD  SRD.-STAGE FORARD WHEELSPACE (3F02) éé 3 b LB 687
SE 3RD.-STAGE AFT WHEELSPACE (3A01) YL g 419 Y. 49
SF 3RD.-STAGE AFT WHEELSPACE (3A02) Y6y Y3 YIR¥ 492
~ LUBE BEARING HEADER 120 122 124 12f
LUBE TANK 143 14S M] ‘19
e s v aon A NN N A




. o . ¢
.:.-:"J !.-." o1

CHANNEL No. 1 - TURB!NB No. 1 BEARING
CHARNEL No 2 - TURBII'E No. 2 BEARING:
CHANNEL No. 3 - Fo. 1 GENERATOR BEARING:

CHANNEL No. ¢ - No. 2 GENERATOR BEARING:

OUTPUT VOLTAGE KV 1-2:
OUTPUT VOLTAGE KV 2-3:

OUTPUT VOLTAGE KV 3-1:

PHASE CURRENT KA 1:

PHASE CURRENT KA 2:

VIBRATIORN DATA

GENRERATOR

PHASE CURRENT KA 8:

M - VARS:
INCOMING VOLTAGE KV:

FIELD CURRENT:

) PI.ELD VOLTS

¢t *

"5 - ACTUAL:

T MR

STATOR TEMPERATURE ( C) 1 —518 Eu
| z-mmurff
a-Ammm

bl .-<-A 'v% - A L :
7 - ACTUAL;

8 = ACTUAL:

AR 18 ¥ 8
JO Lo i A3
128 b 26 _.2¢
3 B A b N \7) {7
2 Yk WS 485
425 4S5 4T s4.2
425 M 4L 4.2
199 L) a8 g7
2.0 A0 .ol L0z
(99 149 141 .98
= _& - & .
4.55 4.55 M.SO _A.ss
284  RBS_ 283 283
M2 N‘s (43
. ’] O - q O _70
A4 Ee L. 1] 806
12 24 AL 771
¥ 10 a3 _294
a2 DY~ 91 28
€ - Jo 1% 25
31 24 36 ~ 7
29 3] 373 ~9



<  Qe26~Y0 & e figw ST
el . on Disht Eug : v
WEMORY & TIME | 530
/mcux o X LoAD oo ' 30
| X FUEL - | A8
-%-01 - HP TURBINE SPEED X 4 100 -
% 02 VCE - 1225
. OB  MAX. ALLOWABLE SPREAD aT

OC  SPREAD 1 4 47

OD SPREAD 2 35 /

OE LCE oY

OF GCE 12.16
¥ 10 DIST. FUEL FLOW (gpm) Y
%64 GAS FUEL FLO¥ ¢/sec. 136

%12 WATER FLOK o 2%

® 17 INLET AIR ( F) - ng

(C %33 AMBIENT AIR ( F) / BUMIDITY r AV / / /

.. " EVAPORATIVE COOLER BTl =
| -. . 'v!-. ) P : .~ - . - ) - v
v_-»:-------c-..a-..-----s--- P R E S s URES ( PSI1IG ) mm= EmwEsssas
/03 . COMPRESSOR DISCHARGE (PCD) ik |
o

SRY mrsnvowxz mssm (vox.rs) ..‘_ 3 '77 - > - iy

1. RATE BRI

2. PRESSURE T NI e

3. TEMPERATURE - o .(o
«.N\v R ol. - | b. |
5. P/T I _—md;q _

. o o it :. S - S -'.‘._.:(.";»_a'
" GAS PRESSURE TRENCH ‘ o>\

ancixéb

GAS PRESSURE MANIFOLD  -- 218

GAS PRESS. CNTRL VALVE outrer 1M L

wzpnsssgzc INTERVOLUME 18%
ol ~5
6t H e Q9.0s

N3O TEm, WIS . ’](o




L 2 2 1 ] 2 2 4 merm .P R E s s U R E s

FUEL OIL AFTER MAIN FILTER . ) /A

(PSIG) esmeensmmmnnnnannnuanx

l.

FUEL OIL FILTER DIFFERENTIAL - N /A

LUBRICANT - MAIN PUMP DISCHARGE 104

LUBRICANT - BEARING EEADER 2 b
ATOMIZING AIR MANIFOLD |So
COOLING & SEALING AIR DISCHARGE e
COOLING WATER HEADER RE
TRIP OIL V 1420
HYDRAULIC FILTER DIFFERENTIAL -
LUBE FILTER DIFFERENTIAL  ---—< Z_
FUEL NOZZLE - No. 1 ' u/ A
FUEL NOZZLE - No. 2 /
FUEL NOZZLE - No. 8 B /

FUEL NOZZLE - No. 4 = - . l

FUEL NOZZLE - No. 5 _ J

FUEL NOZZLE - No. 6 . \

FUEL NOZZLE - No. 7 ~ \

. FUEL NOZZLE - No. 8

'PUEL NOZZLE - No. 9

FUEL NOZZLE - No. 10

l_ll‘:FUELFILTBR-OUT -

.

HP FUEL FILTER - DIFFERENTIAL N A



o~

-;:-----..---:-----:-x.--- TEMPERATURES . ( F )

% 07
1A
% 1B
21
22
23
24
25
26
27
28
29
2A
2B
2C
2D
34
85
36
87
' 38.
89
3A
3B
3c
8D
3E

SF

TURBINE EXHAUST M.1.D. VALUE ql0

COMPRESSOR DISCHARGE No.1 (TCD-1) 579

COMPRESSOR DISCHARGE No.2 (TCD-2) S5R6

TURBINE EXHAUST - No.1 (TTX-1) ay
TURBINE EXHAUST - No.2 (TTX-2) g13
TURBINE EXBAUST - No.3 (TTX-3) Y073
TURBINE EXHAUST - No.4 (TTX-4) Q10
TURBINE EXHAUST - No.5 (TTX-5) a2
TURBINE EXHAUST - No.6 (TTX-6) Q:9q
TURBINE EXHAUST - No.7 (TTX-7) ails
TURBINE EXHAUST - No.8 (TTX-8) ayd
TURBINE EXHAUST - No.9 (TTX-9) a1 S

TURBINE EXHAUST - No.10 (TTX-10) Q0

TURBINE EXHAUST - No.11 (TTX-11)  R9Y

TURBINE EXHAUST - No.12 (TTX-12) Q70

TURBINE EXHAUST - No.18 (TTX-13) Q34

1ST. -sm;s ronmum WHEELSPACE (1F01 ) ?V’O

1ST.-STAGE FORWARD musmcz (1r02) 340

1ST.-STAGE AFT RHEELSPACE 7(1A01) ' goq

1ST.-STAGE m max.smcz (1A02) | 210"

2ND.-STAGE FORHARD WEELSPACE (21’01) /\ %O

2ND.-STAGE FORWARD HHBELSPACE (2?02) qﬁ%

2ND.-STAGE AFT WHEELSPACE (a01) £S32
; .

e
2ND.-STAGE AFT WHEELSPACE (2a02) 651 =

3RD.-STAGE PORWARD WHEELSPACE (3?01) 6_8_&_

SRD.-STAGE FORWARD WHEELSPACE (3F02) 6q\5

3RD.-STAGE AFT WHEELSPACE (3a01) MUY
3RD.-STAGE AFT WHEELSPACE (3A02) AR
LUBE BEARING HEADER = \ 2.8

LUBE TANK {SI

et Y DADLY S N T 8T ’J )6



""-}] &‘.“'sl
-z
LI

£

CHANNEL No.

CHANNEL No

CHANNEL No.

CHANNEL No.

VIBRATION DATA

1- TURBINE No. 1 BEARING: _1 (q

. 2 — TURBINE No. 2 BEARING: .["5

3 - No. 1 GENERATOR BEARING: . 20

4 - No. 2 GENERATOR BEARING: ()

4 .

GENERATOR

OUTPUT VOLTAGE KV 1-2: {4725

OUTPUT VOLTAGE KV 2-3: {4.3

OUTPUT VOLTAGE KV 8-1: 1y .25

PHASE CURRENT KA "1: [ .41

PHASE CURRENT KA 2: 2,0

PHASE CURRENT KA .3:‘ . J vqe

M - VARS:

INCOMING VOLTAGE KV: =~ .7 °~ G
FIELD CURRENT: C :-‘fT:' :Lﬁ_
. FIELD VOLTS: R

STATOR TEMPERATURE ( C) ‘1%’

ys -

. t‘, O“ "

3 - AmAL: il

Ca-ame A%

———

7 - ACTUAL; Yo

8 - ACTUAL 37




APPENDIX D
COPIES OF BTRIP CHARTS
AND FIELD DATA SHEETS

Page D-1
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PARTICUIATE EMISSIONS

TEST MONITOR DATA
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Client _s m 1D
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Nozzle & Probe Mat.
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Duct Data Hobor=bats [p
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2 5 B23T | Y4.i E RIS o _
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